
Corporate Environmenral Programs 
General Electric Company 
100 Woodlawn Avenue, Pinsfield, MA 01201 

Transmitted Via Federal Express 

September 26,2003 

Mr. Bryan Olson 
EPA Project Coordinator 
U.S. Environmental Protection Agency 
EPA New England 
One Congress Street, Suite 1100 
Boston, MA 02 1 14-2023 

Re: GE-Pittsfield/Housatonic River Site 
Newel1 Street Area I (GECD440) 
Final Removal Design/Removal Action Work Plan - Supplemental Information Package 

Dear Mr. Olson: 

In August 2003, the General Electric Company (GE) submitted the Final RD/M Work Plan for Newell 
Street Area I (Final Work Plan) to the U.S. Environmental Protection Agency (EPA). EPA conditionally 
approved the Final Work Plan in a letter to GE dated September 15,2003. 

The Final Work Plan stated that, following GE's selection of a Remediation Contractor for the work at the 
Newel1 Street Area I Removal Action Area (RAA), GE would submit a Supplemental Information 
Package to EPA to provide certain Contractor-specific information and implementation details that were 
not available at the time that the Final Work Plan was submitted. This letter and its attachments provide 
such supplemental information. In addition, this letter responds to certain conditions specified by EPA in 
its conditional approval letter for the Final Work Plan. 

A. Supplemental Information Package 

As stated in Section 9 of the Final Work Plan, the Supplemental Information Package would provide the 
following: 

Identification of, and contact information for, the selected Remediation Contractor; 

Copies of the Remediation Contractor's pre-mobilization submittals (i.e., Operations Plan, Health 
and Safety Plan, and Contingency Plan); 

Identification of backfill sources and location(s); and 

Analytical data for samples collected from the backfill sources (unless the backfill sources have 
already been approved based on previously submitted analytical data). 
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GE has selected Maxymillian Technologies, Inc. (MTI) of Pittsfield, Massachusetts as its Remediation 
Contractor for this project. The Contractor's proposed sources for soil fill, gravel, and topsoil include 
Pittsfield Sand & Gravel Brown's Pit located in Dalton, Massachusetts (general fill), Valley Materials 
"Goodermotes" located in Stephentown, New York (gravel borrow), and Burgner's Farm in Dalton, 
Massachusetts (topsoil), respectively. Analytical data for these fill sources have been previously provided 
to EPA in GE's May 8,2003 letter to the MDEP (with copy to EPA) and GE's July 3 1, 2003 Future City 
Recreational Area - Supplemental Information Package. Therefore, those data are not provided herein 
again. The remainder of the required supplemental information is included as attachments to this letter, 
including: 

Attachment A - MTI's Operations Plan 
Attachment B - MTI's Health and Safety PlanIContingency Plan 

B. Response to EPA Conditional Approval Items 

In its September 15, 2003 conditional approval letter for the Final RDRA Work Plan, EPA specified 
conditions related to certain project-specific activities. Each EPA condition requiring a response is 
presented below, followed by GE's response. 

EPA Condition 2: 

GE shall ensure that the proposed Newel1 Street I drainage outlets are constructed to prevent erosion of 
the restored ?4 Mile Reach river banks. 

GE Response: 

GE has revised the riprap specifications for use in the construction of all new drainage outlets. 
Accordingly, the following revised materials are included as attachments: 

Technical Drawings 10 and 1 1 (Attachment C) 
Materials and Performance - Section 02222 Fill Materials (Attachment D) 

EPA Condition 3: 

GE proposes to potentially utilize on-site stockpiled soils as backfill material. GE shall review available 
soil pile data and conduct any additional sampling that is necessary to meet the requirements of the Soil 
Cover/Backfill Characterization Plan. 

GE Response: 

As part of the pre-mobilization meeting with the property owner for Parcels J9-23-19 through J9-23-21, 
GE will secure access for the performance of the proposed remedial actions and determine whether the 
stockpiled soils located on this property will be used as backfill materials. Should such materials be 
proposed for use as backfill, GE will review the available data for these soil piles and conduct any 
additional sampling necessary to meet the requirements of the Soil Cover/Backfill Characterization Plan. 



I 

I 

Mr. Bryan Olson 
September 26,2003 

I 

I _ Page 3 of 4 

EPA Condition 4: 

GE proposes to use soil with a maximum particle size of 3 inches as backfill material. For the top six 
inches of backfill in areas above which an engineered barrier will be placed, GE shall ensure that soil with 
a maximum particle size of 1 inch is utilized. Alternatively, GE can add a non-woven cushion geotextile 

I instead of using the soil with a smaller maximum particle size. 
I 

GE Response: 

GE has revised the specifications for soil fill used as the top six inches of backfill in areas above which 
engineered barriers will be installed. Accordingly, the revised specification Materials and Performance - 
Section 02222 Fill Materials, is included in Attachment D. 

EPA Condition 5: 
I 

I 
GE has proposed to abandon several wells to help to facilitate the cleanup work. GE shall not abandon 
Well SZ3R as it may be useful for future groundwater investigations. 

GE Response: 

GE has revised the appropriate technical drawing to reflect the requested change. The revised Technical 
Drawing 5 is included in Attachment C. 

EPA Condition 7: 

EPA is concerned with the potential for water buildup in the anchor trenches. GE shall place lower 
permeability soil in all anchor trenches andlor place a flap of geomembrane over those anchor trenches 
which have a geocomposite drainage net over the top of the trench. 

GE Response: 

GE has revised the appropriate technical drawing to reflect the requested change. The revised Technical 
Drawing 14 is included in Attachment C. 

EPA Condition 8: 

GE shall ensure that, where utilized instead of seed, sod shall account for the final two inches of 
restoration. 

GE Response: 

GE has conducted a survey of several suppliers of sod and determined that it will not be possible to utilize 
two inches of sod because standard sod thicknesses range between 112 and 1 inch in thickness. Therefore, 
GE has revised the appropriate technical drawing (Technical Drawing 14) accordingly. Regardless, the 
material and perfonnance specification requires a full warranty by the Contractor on all placed sod for a 
period extending one year from the date of acceptance by GE. 

Finally, based on a review of MTI's Operations Plan, GE has clarified the text in the materials and 
performance specification for earthwork to clarify that low ground pressure equipment shall be used to 
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place backfill materials over engineered barrier components. The revised specification Materials and 
Performance - Section 02220 Earthwork, is included in Attachment D. 

1 - .  

GE trusts that the supplemental information provided with this letter and the above responses adequately 
address EPA7s conditions for approval. Please feel free to contact me if you have any questions regarding 
this letter or the attached supplemental information. 

Sincerely, 

Richard W. Gates 
Remediation Project Manager 

C W m e g  
Attachments 
V \GE-Pittsfield-CD-Newell-SttAreaArYCo~espondenceOO3 199 doc 

cc: Tim Conway, EPA 
Holly Inglis, EPA 
Rose Howell, EPA* 
Michael Nalipinski, EPA 
K.C. Mitkevicius, USACE 
Susan Steenstrup, MDEP (2 copies) 
Alan Weinberg, MDEP* 
Robert Bell, MDEP* 
Thomas Angus, MDEP* 
Nancy E. Harper, MA AG* 
Dale Young, MA EOEA* 
Dawn Jamros, Weston 
Teresa Bowers, Gradient 
Mayor Sara Hathaway, City of Pittsfield 
Pittsfield Department of Health 
Thomas Hickey, Director, PEDA* 

Michael Carroll, GE* 
Andrew Silfer, GE 
Rod McLaren, GE 
James Nuss, BBL 
James Bieke, Shea & Gardner 
Jeffrey Bernstein, Bernstein, Cushner & Kimmell 
Property Owner - 187 Newel1 Street 
Property Owner - 203 Newel1 Street 
Property Owner - 2 17 Newel1 Street 
Property Owner - 22 1,229,23 0 Newel1 Street 
Property Owner - 2471249 Newel1 Street 
Property Owner - 269 Newel1 Street 
Property Owner - 273 Newel1 Street 
Cristobal Bonifaz, Esq. 
Public Information Repositories 
GE Internal Repository 

(* Cover Letter Only) 
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1.0 EROSION AND SEDIMENTATION CONTROL MEASURES 

Maxymillian Technologies, Inc @AT) proposes to utilize silt fence and/or hay bales for 
the prevention of erosion in removal areas. The same control measures will be utilized for 
the prevention of excess sedimentation in site drainage pathways. Erosion and 
Sedimentation control measures will be in place prior to start of remedial activities. 

Proposed placement of erosion and sedimentation control measures will be as depicted on 
Fence RemovaYRestoration and Erosion Controls Plan Dated July 2003, prepared by 
Blasland, Bouck & Lee, Inc., also as needed and/or directed by General Electric Co. (GE) 
or GE's representative during remediation. 

Daily inspection of the erosion and sedimentation control system will be performed by 
MT7s on-site project manager or designated personnel. The control system will be 
maintained in proper working condition throughout the remedial activities. 

Erosion and sedimentation control measures will remain in place until vegetation is 
restored to the remedial areas, and removal authorization is provided by GE. 

2.0 TRAFFIC CONTROL MEASURES 

Prior to the start of any work along public roadways, MT will obtain all necessary road 
and bridge crossing permits. MT will provide all required traffic warnings and controls. 
These controls will include, but are not limited to, warning signs and the use of a 
flagperson(s) or police officer. In areas where the vehicular and/or pedestrian traffic is 
normally busy, MT will use a police officer to control traffic. MT will determine 
whether additional traffic controls are necessary depending on the volume of vehicular 
and pedestrian traffic encountered. 

MT will install temporary construction fencing where site activities may disrupt normal 
pedestrian or vehicular traffic. Appropriate traffic wamings and controls will also be set 
up at all points of equipment access to the work site. 

Traffic control will be provided for each day excavation or backfill operations are in 
progress. 

3.0 PROPERTY PROTECTION PROCEDURES 

The methodology of the MT excavation and restoration plan is to prevent work and/or 
disturbance of property not associated with remedial activities. If execution of the work 
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requires access from properties not associated with the remedial action, permission will 
be acquired from the property owners [by GE] and all surfaces will be restored to original 
condition. It is not anticipated that access from any property, which is not associated with 
the remedial action of the Work Sites, will be required. 

Staging of equipment and materials will take place on the remedial action property in 
areas noted on contract drawings or otherwise approved by GE. No equipment or 
materials will be staged on adjacent properties during the remedial action. Any damage to 
properties (including structures, utilities, facilities, etc.) will be reported to GE and 
repaired as soon as possible. 

4.0 LIST OF EQUIPMENT TO BE USED ON-SITE 

MT will utilize track backhoes, rubber tire backhoes, trucks, and bulldozers for the 
performance of the work sites remedial activities. 

A track backhoe will be used for excavation of impacted soils. Machines used for 
excavation of soils will be cleaned to remove accumulations of soils on exterior surfaces 
prior to exiting the work site. 

A rubber tired backhoe may be used during remedial activities where more practical than 
a track excavator. 

MT supplied trucks will be used for excavation activities on Phases I - IV to reduce 
residential neighborhood impact. MT anticipates direct loading of trucks for all of the 
soils excavated from the sites. Materials excavated during Phases I-IV are to be direct- 
loaded into trucks for transport to OPCA. 

Stockpiles of soils will be minimized but may be required. Refer to Section 6.0 for 
further information on soil staging. All trucks and drivers are registered and licensed to 
haul hazardous waste. GE will supply required paperwork for the transport trucks. MT 
will fill out the proper paperwork and ensure loads are properly covered and placarded 
prior to the trucks leaving site. A daily transportation summary sheet which includes 
work site, date, load number, truck ID, time of departure from site, time of arrival at 
temporary stockpile, copy of signed hazardous waste manifest or bill of lading and type 
of material will be completed each day. 

A low ground pressure bulldozer will be used for spreading and compacting backfill and 
topsoil over completed excavation areas. MT will ensure that the minimum cover 
thickness is maintained during backfill activities. Backfill will be placed in lifts and 
compacted with rollers or equivalent equipment to prevent future settlement of the 
remedial areas. 
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MT supplied trucks will be used to support backfill and topsoil operations. Trucks will 
transport backfill/topsoil from GE approved soil locations as needed to support backfill 
operations. 

5.0 EQUIPMENT DECONTAMINATION PROCEDURES 

Machines used for excavation of soils will be cleaned to remove accumulations of soils 
on exterior surfaces at the remedial properties prior to exiting the work site. The parts of 
the machine that contact impacted soils may be brushed clean (dry decon) on site and 
wrapped in polyethylene to be used in similar type soils on the next work site. The parts 
of the machines that had contact with impacted soils and will not be used on the next site 
will be decontaminated prior to leaving the site, before handling non-TSCA materials, 
and prior to handling clean backfill materials. Prior to leaving the site, cleaned items will 
also be wipe sampled. 

Transport vehicles that have been in contact with contaminated materials will be washed 
with high-pressure, low-volume water spray before exiting the contaminated area. Wash 
water from the decontamination process will be collected and transported to the GE 
Facility for disposal by GE. 

6.0 EXCAVATION APPROACH 

Excavations of impacted soils will be completed to the horizontal and vertical limits 
specified on Contract Drawings. On-site survey will demonstrate that excavation has 
progressed to specified limits. Free liquid in soils during excavation is not expected fiom 
soils in Phases I-IV. Any soils removed with free liquid will be stockpiled to drain in a 
lined removal area prior to loading into trucks. Dust control will be performed 
throughout remedial activities using water andlor other means necessary. Noise controls 
will also be in place throughout the project including, but not limited to, ensuring that all 
equipment on site is equipped with noise muffling devices. 

Two classifications of impacted soils are to be excavated during the remedial activities of 
the four Phases. The soils are classified as TSCA and non-TSCA. TSCA soils are 
characterized by soil sampling/analytical results indicating concentrations of PCB at 
levels of 50 ppm or greater. Non-TSCA soils are characterized by soil sampling/- 
analytical results indicating concentrations of PCB at levels less than 50 ppm. Soils of 
each type will be kept separate during excavating, stockpiling and loading. 

MT plans to direct-load the soils as they are excavated, but will use a lined temporary 
staging area if necessary. The temporary staging area will be located in an area that will 
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not interfere with work activities and will not be located in an area not subject to future 
remedial action. The volume of material held in the temporary staging area will not 
exceed 100 CY. The staging area will be covered at the end of each workday. Erosion 
controls will be installed around the perimeter of the staging area. 

Phase I 

Upon completion of erosion controls, monitoring well decommissioning and site 
preparation excavation of the site will commence. Phase I soils will be excavated from 
East to West. Soils will be directly loaded and hauled on Ontario Street exit to Newel1 
Street down the primary excavation haul road to OPCA. MT estimates the excavation to 
last approximately one week. Fencing, liner installation, backfill and restoration will last 
approximately one week. 

Phase I1 

Upon completion of erosion controls, monitoring well decommissioning and site 
preparation excavation of the site will commence. Phase I1 soils will be transported 
through both NSAI parking lot and the Italian American Club parking lot to Newel1 
Street. Soils will be directly loaded and transported to OPCA on the primary 
transportation route. MT expects the site preparation and excavation to last approximately 
three weeks. Fencing and liner work approximately one week, Bocce court restoration 
approximately two weeks and backfill and site restoration lasting approximately three 
weeks. Some items of each phase will be done concurrently. 

Phase 111 

Upon completion of erosion controls, monitoring well decommissioning and site 
preparation excavation of the site will commence. Phase I11 soils will be excavated from 
North to South and soils will be transported to Newel1 Street along the best transportation 
route around Parcel J9-23-20. Soils will be directly loaded and transported to OPCA on 
the primary transportation route. Construction debris and scrap metal pile would be sized 
approximately prior to hauling to OPCA. Non-TSCA soils will be handled and 
transported separately from TSCA soils. Appropriate measures will be taken to keep non- 
TSCA operations separate from TSCA operations. MT expects the excavation to last 
approximately two weeks. Liner and fencing operations taking approximately one week 
and site restorations approximately two weeks. 

Phase IV 
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Upon completion of erosion controls, monitoring well decommissioning and site 
preparation excavation of the site will commence. Phase IV soils will be excavated from 
North to South and transported through J9-23-22 lot to Newel1 Street. 

In areas where the depth of excavation is required to go below the footing elevation, MT 
will use the following method. A 1 : 1 wedge of existing soil will be left from the top of 
the footing to the proposed excavation limit. For example, if the excavation limit is 2' 
below the footing top MT will leave a wedge of soil that will start at the top of the 
footing and extend 2' horizontally to the excavation limit. 
This wedge of soil will be left in place to support the exposed section of footing. MT will 
excavate in increments of length to be determined by soil type once defined in the field. 
Survey and backfill will progress immediately behind soil removal. 

MT expects the site preparation and excavation to last three weeks. The liner and fencing 
operations lasting approximately one week and the backfill and site restoration 
approximately two weeks. 

7.0 MATEFUAL HANDLING PLAN 

TSCA and non-TSCA materials excavated from the Work Sites will be excavated, 
stockpiled and loaded separately to prevent comingling of waste streams. 

Soils that are excavated saturated and can not be directly loaded due to generation of 
water leaving the trucks will be temporarily stockpiled in order drain excess water. 
Saturated soils will be placed on similarly classified soils when decanting. Decant water 
will be collected if the decant water adversely affects the underlying soils in the stockpile 
area. MT does not anticipate excavation of saturated soils within Phases I-N. If 
saturated soils are encountered, water collected from Phases I-IV will be transported to 
GE for treatment prior to discharge. 

Temporary access roads may be required on each site in order to get the transport trucks 
to the excavator. The temporary access roads will be created by placing fabric over 
existing ground to support the truck tires, and prevent tracking of material onto the road 
surface. Placing a layer of gravel over existing ground may be required to support trucks. 
When an excavated bucket of material is swung over areas not slated for removal, 
polyethylene sheeting will be placed over the ground to prevent spillage of materials. 
The access roads and loading areas will move with the excavation and the fabric will be 
kept clean and free of soil to prevent tracking. 

Open areas of impacted soils will be covered with polyethylene sheeting when not 
actively being excavated. Any impacted soils excavated that have not been loaded out at 
the completion of an excavation day will be covered with polyethylene sheeting. 
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TSCA and non-TSCA soils will be excavated and loaded onto trucks separately and sent 
off-site. TSCA loads will be loaded in a lined truck bed and manifested. Non-TSCA loads 
will be loaded in lined trucks and will require a bill of lading. GE will supply manifests 
and bills of lading. MT will fill out the proper paperwork and ensure loads are properly 
covered and placarded prior to the trucks leaving site. A daily transportation summary 
sheet which includes work site, date, load number, truck ID, time of departure fi-om site, 
time of arrival at temporary stockpile, copy of signed hazardous waste manifest or bill of 
lading and type of material will be completed each day. 

A liner will be placed over the areas shown on the contract plans. Clean backfill will then 
be brought on site from GE approved sources. A loader may be used to transport backfill 
to the excavated areas. The remaining Engineered Barriers and top course will be 
installed per the plans and specifications. 

8.0 REMEDIAL ACTION SCHEDULE 

Attached is the proposed schedule for the Remedial Action Activities for each of the 
Phases. Note some items of each phase will be done concurrently. 
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Safety Statement 

I have been informed of the MT Health and Safety Plan for activities at the GE Newel1 
Street Area I Site. My signature indicates that I have been notified of the on-site location 
of the above stated plans, have been provided the opportunity to review the contents of 
each plan and have been provided with on-site training. I will comply with the 
requirements and protocols outlined in these plans when working at or visiting the site. 

Date Employee Name [prin tJ Employee Signature 
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Safety Statement 

I have been informed of the MT Health and Safety Plan for activities at the GE Newel1 
Street Area I Site. My signature indicates that I have been notified of the on-site location 
of the above stated plans, have been provided the opportunity to review the contents of 
each plan and have been provided with on-site training. I will comply with the 
requirements and protocols outlined in these plans when working at or visiting the site. 

Employee Name [print] Employee Signature Date 
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Safety Statement 

I have been informed of the MT Health and Safety Plan for activities at the GE Newel1 
Street Area I Site. My signature indicates that I have been notified of the on-site location 
of the above stated plans, have been provided the opportunity to review the contents of 
each plan and have been provided with on-site training. I will comply with the 
requirements and protocols outlined in these plans when working at or visiting the site. 

Employee Name lprint] Employee Signature Date 



ACGIH 
bsg 
CBC 
CFR 
CGI 
CNS 
cvs 
dB A 
FR 
GE 
HSO 
HSP 
IDLH 
LEL 
LFL 
MiniRAMB 
MADEP 
MSDS 
MSHA 
MT 
NEC 
NFPA 
NIOSH 
OSHA 
PCB 
PEL 
PPm 
PPE 
PRP 
SCADA 
SCBA 
SOP 
SPCC 
STEL 
TEF 
TLV 
TSCA 
TWA 
UFL 

Maxyrnillian Technologies, Inc. 
Health, Safety & Contingency Plan 

Newel1 St. Area I: Pitisfield, Massachusetts 
August 2003 

List of Acronyms and Abbreviations 

American Conference of Government Industrial Hygienists 
Below Surface Grade 
Complete Blood Count 
Code of Federal Regulations 
Combustible Gas Indicator 
Central Nervous System 
Cardiovascular System 
Decibels 
Federal Register 
General Electric Company 
Health and Safety Officer 
Health and Safety Plan 
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Massachusetts Department of Environmental Protection 
Material Safety Data Sheet 
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1.0 OVERVIEW 

The discussions in this Health and Safety Plan (HSP) are specific to operations of 
Maxyrnillian Technologies, Inc. (MT) for work at the General Electric Company (GE) 
Newel1 Street Area I Site. 

This Health and Safety Plan declares procedures and strategies to ensure human and 
environmental safety during any and all operations associated with these activities. This 
HSP also states safety policy and procedures for ensuring the safety and health of 
Maxymillian Technologies personnel, the general population around the site, and the 
environment from possible PCB exposure or other health risks or hazards during work and 
restoration of the job site. 

This Health and Safety Plan is intended to cover Maxyrnillian Technologies' work on the 
GE Newel1 Street Area I Site. The plan is intended to be in effect for MT's total time on- 
site. All operating personnel will review this plan and will also be briefed by their immediate 
supervisor on required MT safety practices pertaining to their job before starting work at the 
site. These safety requirements apply to contracting personnel and visitors as well as 
employees. 

Copies of the Health and Safety Plan will be maintained in the administration trailer at the 
site and at MT7s main office. A copy of the approved plan will be provided to GE. Updates 
and amendments will be made as needed and submitted for approval. Once approved, copies 
of updates will be provided to all previous recipients of this document. 

The list of emergency telephone numbers will be posted near the phones at the site. The 
home office will also have a copy of this emergency telephone list readily available for use 
in an emergency. 

Throughout the Health and Safety Plan, the masculine gender is used for simplicity, however, 
the policies, practices, and procedures described in this plan apply equally to all employees. 

Prior to commencement of operations, personnel involved with contaminated material 
removal, will be trained per Occupational Safety and Health Administration (OSHA) 
standards in safe operation of personal protective equipment and onsite equipment. Upon 
completion of 40-hour OSHA training, each of these employees will be requested to sign a 
sheet certifying completion and comprehension of the training. Copies of this training 
certification form will be kept at the remediation site and at the home office. 
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The Health and-safety Plan addresses remediation activities related to the safety and health of 
site personnel, the general public, and the environment. This plan will focus on: 

Site characteristics 
Maxymillian Technologies' activities 
Safety administration 
General safety issues 
Emergency procedures 
Personnel training 
Medical surveillance 
Safe work practices 
Personal protective equipment 
Site inspection procedures 
Site safety, emergency, and First Aid equipment 
Monitoring equipment 
Decontamination procedures 
Medical and site record keeping requirements 
Proposed site personnel and their responsibilities 
Safety and health concerns for the general population and the environment 
Procedures for preventing and controlling spills 
Contingency procedures 

These safety and health considerations are designed to satisfy the requirements of 29 CFR 
1910 and 1926 'and 40 CFR 761 and will be followed through completion of the project. 

Considerations for ensuring safety of site personnel, population that reside near the site, and 
the environment include: 

Comprehensive training of all site personnel. 
Use of pollution control devices and secondary containment systems for components, 
with regularly scheduled inspections. 
Provisions for preventing, controlling, and containing spills of hazardous liquids or 
petroleum products. 

1.1 Safety Summary 

The purpose and intent of the Health and Safety Plan is to ensure operations for the site are 
conducted in a safe manner. This site presents a number of safety concerns for site personnel, 
the general public living near the project, and the environment itself. Site hazards and risks 
are identified in 5.0 Hazard and Risk Analysis. 

Health and safety of site personnel is of primary concern to MT. The Occupational Safety 
and Health Administration (OSHA) has identified general construction safety training 
requirements, 29 CFR 8 1926 Subpart C, and Hazardous Waste Operations and Emergency 
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Response requirements, 29 CFR 5 1910.120 in order to ensure the health and safety of 
personnel. Adhering to OSHA requirements, MT will: 

Establish and implement a comprehensive training program 
Define a ~ u d d ~  System approach for all work above Level D protection. The Buddy 
System will be strictly enforced. No personnel will be allowed to work in this level of 
protection unless he is under continual surveillance. 
Provide personal protective equipment 
Provide and require medical surveillance 
Target and promote safe work practices 
Detail personal decontamination procedures 
Identify personal hygiene requirements 
Require adherence to general housekeeping rules 
Provide and maintain emergency First Aid equipment 

A number of activities associated with remediation projects pose possible health and safety 
concerns to site personnel. These concerns could include exposure to previous site 
contaminants (PCB) and activities associated with excavation. In order to prevent potential 
exposure to contaminants, as well as exposure to hot substances and surfaces, site personnel 
will wear the personal protective equipment required to protect them in their specific work 
areas. Details on protective gear are discussed in Section 8.0 Personal Protection and Safety 
Equipment. 

During excavation the potential inhalation of airborne particulate contaminated with PCB is a 
concern. To prevent -fugitive dust generation associated with excavation, dust suppression 
equipment will be utilized when excavation appears to generate airborne particulate andlor 
based on air monitoring. 

To prevent the potential for dermal contact with PCB-containing material all site personnel 
will be required to wear appropriate personal protective equipment/clothing as detailed in 
Section 8.0 Personal Protection and Safety Equipment. 

Ingestion of materials is not considered a significant route of exposure. Safe work practices, 
discussed in Section 3.1.1 Safe Work Practices and Section 3.4 Site Specific Training, will be 
followed by all personnel and will effectively eliminate this route of exposure. 

MT's activities at the site are designed to remediate the area, and should not exacerbate or 
spread the contamination. MT will adequately protect the environment including the soil 
and subsoil, surface water, groundwater, and air. Silt fences or other necessary erosion 
control measures will be installed as necessary. 
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1.2 summarized Activities 

MT activities at the GE Site will include, and are not limited to, the following: 

mobilization 
implementation of project environmental controls 
excavation of contaminated material 
excavation for utilities and building foundations 
equipment decontamination 
stockpiling clean backfill on site 
backfill, re-grade, and site restoration 

1.3 Site Information and History 

The GE Newel1 Street Area I Sites are located in Pittsfield, Massachusetts. The sites are 
recreational and commercial properties located on Newel1 Street. Parts of the area have been 
confirmed to be contaminated with PCBs. 

2.0 PERSONNEL 

The safety programs outlined in this document will be accomplished through project 
management. As new situations unfold this safety program will be reviewed to assure the 
quality of the program. Safety audits by our off-site Corporate Health and Safety Manger will 
be performed on a quarterly basis. Recommendations will be made for items to be acted on. 
Follow-up inspection will be made to ensure all items have been acted on. Personnel 
associated with operations on this site will include a Health and Safety Officer (HS0)lSite 
Supervisor, Materials Handling Operators, and various subcontractors. 

Specific personnel assigned to the site will be fully trained in the operations and safety 
considerations associated with this project. MT employs a number of qualified personnel 
who are capable of fulfilling the responsibilities of each position. Responsibilities of each 
position are discussed below. 

2.1 Health and'safety Officer1 Site Supervisor 

Dave Smith, the designated Health and.Safety Officer @SO)/ Site Supervisor (SS) will 
establish and oversee general and environmental safety issues for all aspects of the 
fieldwork. This includes providing training protocols, implementing programs, and 
documenting programs. He will ensure that all health and safety monitoring is performed in 
accordance with 29 CFR $191 0.120 and that health and safety documents are maintained on- 
site as required. The HSO will ensure compliance with all safety requirements of OSHA and 
MT. 
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The HSOISS, will be responsible for conducting safety inspections and meetings. The 
HSOs will also conduct weekly Toolbox Meetings (safety meetings) and ensure that all 
health and safety documents are maintained on-site as required. If safety inspections reveal 
the need for more frequent safety meetings to ensure comprehension and compliance with 
safety requirements, the HSO will have the authority to conduct more fiequent meetings. All 
MT personnel will be required to attend safety meetings conducted by the HSO or their 
appointed delegate. 

The HSOISS will also be responsible for managing all on-site activities during 
implementation of the project and assuring that these activities comply with applicable 
permits, local and state regulatory agencies. In addition, his responsibilities will include the 
supervision of all project field work including site preparations, operations and the 
supervision of all operators. He will maintain close contact with the GE Site Representative. 

Additional HSOISS responsibilities include: 

Reviewing health and safety aspects of any non-routine work in any restricted area 
Ensuring that all site activities are conducted in accordance with safe operating 
procedures 
Ensuring compliance with all safety requirements of OSHA, EPA, state, and local 
authorities ' 

Training 
Implementing safety protocols and requirements 
Implementing dust control if necessary 
Identifying and assessing hazards to on-site personnel and the surrounding community 
Identifying any emergency response procedures necessary 
Determining Personal Protective Equipment use and monitoring inventories (upgrading 
levels of PPE as necessary) 
Inspecting &d auditing work areas for health and safety issues 
Maintaining health and safety documentation (inspections, any injuries, potential 
hazards, etc.) 
Briefing visitors to the site on health and safety issues 
Reviewing lockoutftagout procedures as necessary 
Contacting and coordinating with local emergency responders 
Notifying appropriate GE Representative of emergencies and on-site incidents 
Implementing evacuation procedures as necessary 
Instituting emergency shutdown procedures in the event of severe weather 
Identifying character, source, amount and extent of any MT material release 

2.2 Materials Handling Operators 

Materials operators will be responsible for the preparation and transportation of contaminated 
soil in designated contaminated areas. In addition, they will be responsible for transfening 
processed soils: All materials handling activities will be conducted such that contaminated 
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materials are not transported over clean areas and clean material does not come into contact 
with contaminated equipment. 

All operators will be trained and experienced in the safe operation of construction equipment 
and will hold valid operating licenses for the piece(s) of equipment they are assigned to 
operate. They will also be required to participate in site training to ensure compliance with 
safe practices for working with hazardous materials. 

2.3 Subcontractors 

Some non-MT personnel may be present during the field activities. All personnel, including 
subcontractors, will participate in site safety training, as conducted by the Site Supervisor/ 
Health and Safety Officer and also will partake in GE Safety Training. 

3.0 TRAINING 

It is the responsibility of the MT Health and Safety Officer to ensure that training is provided 
to all MT personnel involved with the project. Training will be according to employee's tasks 
and the proper safety procedures as set forth in 29 CFR 5 1910 and 5 1926. Refer to 
Attachment 1 for an outline of HAZWOPER 40-Hour Cuniculum. 

The scope of training will ensure that site personnel develop safe work habits and are aware 
of the hazards involved with materials handling activities and hazardous compounds at the 
site. Personnel will be trained in the appropriate hazardous waste management procedures 
relative to their positions and in responding effectively to emergencies. 

Records of training will be maintained at MT7s home office. Upon satisfactory completion 
of training, the trainee will be required to sign a certification sheet, indicating the date . 

when training was provided, the name of the trainer, and the nature/extent of the training. 
As required by state law, refresher training will be provided once every year. 

Training for site personnel on site will include, at a minimum: 

Standard OSHA Forty (40) Hours off-site, for removal activities (see Attachment 1) 
Eight hour annual OSHA refresher course 
Site compounds and handling 
Overview of site operations 
Personal Protective and safety equipment required 
Decontamination procedures 
General Construction Safety 
Implementation of Site Emergency Response PlanlContingency Plan 
Communication and/or alarm systems 
Safety Meetings 
- general construction safety and safe work practices 
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3.1 General Construction Training 

In keeping with the requirements set forth in 29 Cl% $ 1926 Subpart C, MT will provide 
standard construction safety training to all site personnel. At a minimum, this training will 
include: 

Recognizing and avoiding unsafe conditions 
Controlling and eliminating hazards and exposure risks 
Methods for safely handling potentially hazardous materials 
Procedures for maintaining personal hygiene and protection 
Techniques for avoiding injury 
Lockout/Tagout procedures 
Fire protection and prevention 
Locations of emergency equipment 
Housekeeping regulations 
Safe work practices 
GE Safety Training of all on-site personnel 

3.1.1 Safe Work Practices 

Preliminary training includes identification of safe work practices that all site personnel will 
follow. ~ x a m ~ i k s  of safe work practices that will be followed at the site are: 

Smoking, eating, and drinking are allowed only outside the work and decontamination 
areas 
Employees have the right to refuse to perform an assignment if they feel it is unsafe 

The following actions are prohibited: 

Alcoholic beverages and non-medicinal drugs 
Sleeping on the job 
Running 
Use of radios, televisions, tape players, or other forms of entertainment 
Possession of a firearm 

Operating personnel are provided with information on chemical properties and health effects 
of all chemicals or wastes at the site. Material Safety Data Sheets (MSDSs) for chemical 
substances found or used at the site are included in Appendix B of this Plan. 
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3.2  ater rials Handling Equipment and Excavation Training 

In addition to the training requirements of 29 CFR $1926.2 1, training will cover safety 
requirements associated with the operation of earth-moving equipment and activities related 
to excavation. These requirements are covered under 29 CFR $1926 Subpart 0 and Subpart 
P. Earth-moving equipment operators will be responsible for operating their assigned pieces 
of equipment according to the requirements outlined in 29 CFR $ 1926 Subpart 0. Any 
pieces of equipment not satisfying the requirements of this Section will not be used and the 
Supervisors will be apprised of the unsatisfactory condition of the piece of equipment as soon 
as possible. The equipment will be tagged to identify its safety failing until the equipment 
can be decontaminated, if necessary, and demobilized fiom the site. 

In addition to the training requirements outlined in 29 CFR $ 1926, all MT employees 
involved with contaminated removal work at the site will have completed the standard 40- 
hour OSHA HAZWOPER training required under 29 CFR $ 191 0.120. This training will be 
kept current with yearly 8-hour refresher courses, as required. Certificates for completion of 
HAZWOPER training are maintained at the home office. Certifications for site personnel will 
be provided as personnel is assigned to the site. 

3.3 Hazard Communication Standard 

As required by 29 CFR $ 19 10.1200 and 29 CFR $ 1926.59, a company Hazard 
Communication Standard will be available at the site. Related training will be provided by 
the Health and Safety Officer. Please refer to Appendix C, Maxymillian Technologies 
Hazard Communication Program, for additional information. 

3.4 Site Specific Training 

Preliminary training will be provided to all site personnel. This preliminary training is 
intended to provide general information about the safe handling of hazardous materials. The 
Site Supervisor will be familiar with all aspects of facility operation and, with the Health and 
Safety Officer, will be jointly responsible for providing general training for on-site 
operations. 

Upon arrival at the site "hands-onyy training specific to each employee's role will be provided 
by the Site Supervisor. Training will focus on the specific duties of the position and the 
methods for meeting safety and operating requirements. 

Each employee assigned to a supervisory role will be trained in the safe and thorough 
operation of his duties as well as those of the personnel who report directly to him. It is 
expected that, in the event an employee should sustain an injury while at work, his injuries 
would be reported immediately to the employee's immediate supervisor, who would, in turn, 
be able to fulfill his subordinate's duties. 
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Site Specific   rain in^ will include the following: 

Regulatory agencies involved at the site 
Contaminants present at the site 
Public concerns 
General site safety 
- Health and Safety Plan and Health and Safety Officer 
- Emergency Response Plan 

3.5 updated Training 

The Health and Safety Officer will conduct periodic scheduled inspections that will include 
monitoring activities of site personnel to ensure compliance with safety requirements. If 
updated training is required (for example, after minor modification of a process or to improve 
safety), the Site Supervisor / Health and Safety Officer will conduct a hands-on training 
session. 

3.6 Toolbox Safety Meetings 

Weekly follow-up training will be provided in the form of weekly toolbox safety meetings 
conducted by the Health and Safety Officer. Toolbox safety meetings will discuss safety 
concerns at the site including potential problems and methods for avoiding such problems 
and recommendations for improving safety. Attendance at toolbox safety meetings is 
mandatory for all site personnel. 

The Health and Safety Officer will maintain written records on the dates when toolbox safety 
meetings are held, the topics discussed at the meeting, and a list of attendees. Refer to Form 
A-4 in Appendix A, Checklistshspection Fonns, for a sample of this report. 

4.0 GENERAL SAFETY 

The following general safety procedures will be followed by all site personnel and visitors. 
h y o h e  on-site violating these procedures will be warned by the HSO and may be escorted 
fiom the site for failing to comply. Warnings will be documented. 

4.1 General Safety Items 

A copy of this plan will be available at the job work site. 
Employees will wash their hands and face and remove outer protective garments before 
eating, drinking, smoking or taking medication. 
Containers will be moved only with the proper equipment and will be secured to prevent 
dropping or loss of control during transport. 
Emergency equipment will be located in readily accessible uncontaminated locations. 
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All personnel entering the site will be thoroughly briefed on the hazards, equipment 
requirements, safety practices, emergency procedures, and communication methods. 
Unfamiliar operations will be discussed with affected employees prior to beginning work. 
Fire extinguishers will be mounted on all equipment as required. 
Personnel entering the job site will wear appropriate Personal Protective Equipment as 
required. . 

All site personnel will work together to establish and maintain site control. 
Eating, drinking, and smoking will only be permitted in designated areas outside the 
Exclusion and Decontamination Zones. 
Wearing contaminated protective apparel outside the Decontamination Zone will be 
prohibited. 
Before beginning any non-routine operation in any restricted area, personnel will consult 
with the HSO about health and safety requirements. 
A Buddy System will be implemented for all work above Level D. 
Physician-approved First Aid kits shall be kept on-site during work. In addition, one kit 
shall be placed in the support office. 
First Aid equipment shall be approved, and will be able to provide stabilization for 
patients requiring off-site treatment and general First Aid. 
A heat and cold stress program will be developed and implemented. The program will 
address monitoring procedures, prevention, work scheduling, contingency, and other 
aspect related to both heat and cold stress. 
Protocols will be implemen'ed for loading and unloading material on-site. These 
protocols will include DOT requirements covering such items as grounding, placarding, 
driver qualifications, and the use of wheel locks. 
All excavation work will be performed by qualified personnel and in accordance with 29 
CFR $1926.652. 
All electrical installation will comply with the National Electrical Code (NEC). 
Protective equipment will be provided for electrical system construction. Additionally, 
design safety standards will be incorporated in electrical systems in accordance with 
OSHA 29 CFR $ 191 0. 

4.2 General Hausekeeping 

General housekeeping requirements are based upon OSHA regulations for general 
construction site safety. Housekeeping will be maintained daily. The requirements listed 
below will be included in the site training program, and will be followed by all site personnel: 

All stairways, gangways, passageways, and access ways will be kept clear of debris and 
obstructions. 
All non-excavated loose or light materials will be contained or safely secured so as to 
prevent their becoming airborne. 
Tools, construction materials, hoses, extension cords, or debris will be located so as not to 
cause tripping. 
Tools, construction materials, and any equipment subject to displacement or falling will 
be secured to prevent such mishap. 
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Nails protruding fkom plywood or planks will be bent flush with the wood or placed in 
containers for removal. 
All scraps a d  debris will be cleared fkom work and storage areas on a daily basis. 
All areas of the site will be kept free of combustible or flammable materials unless these 
materials are properly stored. 
Grass and weeds will be controlled in areas where combustible or flammable materials 
are stored. 
The Site Supervisors will coordinate daily cleanup of the site to ensure compliance with 
these general housekeeping requirements. 
Machinery and equipment will be arranged and store to permit safe efficient work 
activities aid tools and accessories will be safely stored out of traffic areas. 
Waste rags will be stored in metal containers. 
Flammable liquids will be stored in safety cans. 

4.3 Fire Prevention 

The following fire prevention rules will be followed work at the site: 

Fires and open flames will not be left unattended. 
Smoking will be prohibited in all areas except those clearly designated and labeled as 
such by the Health and Safety Officer as smoking areas. 
All tanks, containers, and pumping equipment associated with the storage or handling of 
combustible or flammable liquids will be UL-listed. 
All lighting used in areas where flammable or combustible liquids are stored or used will 
be UL-listed. 
Delivery and storage of combustible or flammable liquids will be in keeping with 
Department of Transportation regulations. 

4.3.1 Spacing 

Adequate spacing between temporary buildings, trailers, and portable tanks containing 
flammable or combustible liquids will minimize the spread of fires and allow access to fire 
control apparatus. Non-fire-resistant temporary structures will comply with the 
recommendations of the NFPA and state and local regulations. Prompt removal of debris 
from work areas is intended to minimize the spread of fires. Clearance around lights and 
heating units will be maintained to prevent ignition of combustible materials. 

4.4 Preventing Ignition of Ignitable Materials 

The possible contaminants at the site are not readily ignitable. No additional hazardous 
. materials will be brought to site. Storage of any other materials brought to the site will be in 

approved storage containers. 
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"NO SMOKTNG" signs will be prominently displayed in the appropriate areas, and all 
authorized visitors will be instructed to refrain from smoking in areas designated as non- 
smoking areas. 

Open flames will not be permitted in areas where he1 is stored or used. Any electrical 
equipment employed in these areas will be carehlly inspected on a regular basis so as to 
prevent the generation of sparks that might ignite this material. 

4.5 Handling of Reactive, Incompatible, or Ignitable Wastes 

The wastes deposited at the site are neither incompatible, ignitable, nor reactive. No 
additional materials will be introduced to site, therefore, there are no procedures applicable to 
the handling of reactive, incompatible, or ignitable wastes at the site. 

4.6 Electrical Safety 

The following rules regarding electrical safety will be applied during the site: 

All electrical wiring and equipment will be UL-listed and used for its specific application. 
All electrical installations will comply with the National Electrical Code (NEC) 
regulations. 
All electrical work will be perfonned by qualified personnel who are familiar with the 
hazards of the site and the electrical code requirements. 
Live wires will be guarded to protect all persons and objects fiom accidental contact. 
All electrical equipment to be worked on will be de-energized before work is begun. 
Personnel and equipment will be properly grounded before commencing any work around 
or with electrical equipment. Switches or circuit breakers will be in the "locked off' 
position during maintenance work on associated lines and circuit breakers will be 
padlocked and tagged by person placing padlock. This procedure will follow 
'LLockout/Tagout77 guidelines as described by OSHA 29 CFR § 19 10.147. 
Personnel working on energized lines will be equipped with rubber gloves and other 
protective equipment or tools that meet the provisions of the American National 
Standards Institute (ANSI), when appropriate. 
All electrical circuits will be overload-protected. 
Electric cords must be single and continuous lengths; no patches, splices (unless molded 
or vulcanized and made by a qualified electrician), or frayed cables will be permitted for 
use at the site. 
All electric cords and cables will be adequately insulated. 
Cables will not be fastened to surfaces with metal fasteners (i.e. staples, wires, etc.). 
Fuses, switches, and automatic circuit breakers will be clearly marked to minimize 
accidental operation. These items will be located in a lockable h s e  cabinet. 
Fuses and circuit breakers will be properly rated for their designated use. 
All electrical circuits, equipment, and tools will be properly grounded in accordance with 
the NEC. 
Grounding circuits and devices will be inspected regularly. 
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Any bulbs attached to "festoon" lighting strings or cords will be protected by wire cages 
unless the bulbs are recessed. Broken bulbs andlor exposed light sockets are prohibited. 
All electrical connections will be made through a ground fault circuit interrupter. 
Every electrical connection and electrical wire will be treated as live. Workers will not 
handle electrical equipment or wires if their hands are wet or if they are standing on wet 
surfaces. 
Electrical cords will be pulled fiom an outlet by grasping the plug, not the cord. 
Electrical wires, cords, etc. will be located so that they cannot be tripped over or walked 
on. Where possible, extension cords will be located overhead, away fiom traffic areas. 
Electrical tools, extension cord connectors and other equipment and appliances will be 
kept 50 feet from fuel sources. 

The following practices will decrease the risk of electric shock during excavation activities: 

Only qualified personnel will operate electrical equipment. 
Heavy equipment and energized tools will be inspected by the HSO and will meet all 
applicable local, state and federal standards. 
A crane boom will not be allowed within 20 feet of a power line. 
Excavation areas will be cleared through a local utility manager before starting work. 
All cords will have ground stems. 
Electrical power lines will be marked on applicable project maps and physically marked 
in the field if necessary. 

Please refer to Appendix D, MT Control of Hazardous Energy (LockoutJTagout) Program for 
details. 

4.6.1 HandIPower Tools 

All personnel assigned to the site will have experience in the safe use of hand and power 
tools. Refer to the HandIPower Tool Regulations found in 29 CFR $ 1926 Subpart I and 29 
CFR 9 1910 Subpart P. Rules they will be instructed to follow regarding the safe use ofhand 
and power tools are: 

All hand and power tools will be in good repair and will be used only for their designated 
purpose. + 

Any tools that are defective in strength or operating capacity will be removed fiom 
service. Regular inspections will ensure safe operating conditions and proper 
maintenance of all tools used at the site. 
During performance of overhead work, all tools not being used will be secured. 
Hydraulic equipment will be used in compliance with manufacturers' safe operating 
pressures and conditions. 
Workers using hand or power tools will not wear loose clothing or dangling jewelry that 
might become tangled in the equipment. 
Circular saws will be equipped with guards that completely enclose the cutting edge of 
the blade. Damaged blades will be discarded immediately and properly. 
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Under no circumstances will any power tools be left running and unattended. 
Portable electrical tools and equipment will be double-insulated. 

4.6.2 Lockou t/Tagou t 

MT's Lockout/Tagout Program establishes policies and provides guidelines to ensure 
standardized implementation of the OSHA Lockout/Tagout Standard. 

This policy, described in detail in Appendix D, MT's Control of Hazardous Energy 
(Lockout/Tagout) Program, applies to all employees who perform work that involves the 
unexpected start-up of equipment, as defined in 29 CFR fj 191 0.147. Training will 
familiarize the employees with this policy so they may work safely and confidently while 
performing their assigned tasks. This program does not apply to routine service or 
maintenance, when guards or safety devices are not bypassed. When working at a facility 
with an established Lockout/Tagout program, that facility's program will take precedence. 
Training as outlined in the program will be on an annual basis and will be provided prior to 
any associated work. 

4.7 Construction Equipment Safety 

Maintenance Technicians assigned to the site will be experienced in the daily maintenance 
and minor repair of the construction equipment used at the site. The Site Supervisor will 
delegate the responsibility of conducting regular inspections of construction equipment to the 
Maintenance Technicians. It is expected that regular maintenance of construction equipment 
will minimize downtime resulting fiom major repairs. If repairs are required that cannot be 
conducted at the site, the equipment will be removed fiom the site and replaced with a 
comparable piece of equipment. 

Maintenance Technicians charged with the responsibility of maintaining safe operations of 
construction equipment will follow these rules: 

All construction equipment delivered for use at the site will be in good operating 
condition and will have been recently inspected to ensure reliability. 
All construction equipment will be inspected during each shift that it is used. These 
inspections will occur before the equipment is used to determine that the brakes and 
operating systems are in good working condition. 
The maintenance technician will be familiar with the manufacturers' preventative 
maintenance procedures for each piece of equipment and will follow these procedures. 
Machinery or equipment determined by the maintenance technician or Health and Safety 
Officer to be unsafe will be so tagged. Unsafe equipment will not be used at the site, and 
will be removed £iom the site as soon as possible after such determination is made. 
Only authorized personnel will operate construction equipment at the site. Equipment 
operators will be properly trained and will have valid licenses. 
At no time will construction equipment be left running and unattended. 
When not operating, all construction equipment will be braked. 
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When not in use, all ancillary devices on construction equipment (e.g. buckets on front- 
end loaders) will be placed in the secured position. 
Areas in which construction equipment will be operated or maintained will be properly 
lighted. 
Constructioin equipment will be shut down prior to and during re-fueling operations. 
Trailers and towing devices used for transport of construction equipment will be 
adequately rated and properly employed for the task. 
The locations of construction equipment not in operation will be readily identified by the 
use of attached reflectors. 
Equipment with windshields will be equipped with automatic windshield wipers in good 
operating conditions. 
Lift trucks will be used only within their rated capacities. 
Self-propelled construction equipment will be equipped with operating reverse signal 
alarms. The alarm will be audible under prevailing conditions at construction site, and 
will operate automatically upon commencement of backward motion. 

4.8 Guard Devices 

The Health and Safety Officer will periodically check the condition of equipment safety 
guards and devices. The following devices will be present on equipment to be used at the 
site: 

Self-propelled equipment will be equipped with a reverse signal alarm, sufficiently 
audible during equipment operation. 
Sprockets, gears, pulleys, belts, flywheels, chains, shafts, or other moving parts will be 
guarded. 
Hot surfaces will be guardedlinsulated and labeled accordingly. 
Equipment to be operated/supervised by personnel will be provided with the appropriate 
guardrails, toe boards, hand grabs, walkways, steps, and platforms. 
No guards or safety devices will be removed during the operation of the equipment. 
Maintenance will be performed when equipment is inoperative. 

4.9 Site Control 

To prevent unauthorized personnel from entering the site andlor entering contaminated area 
or known safety and health hazards, site control measures will be established at the site. Site 
control will also minimize the potential contamination of workers and protect the surrounding 
environment and public from site hazards. Several site controls will be implemented at site 
including: 

Using the Buddy System when necessary 
Establishing and strictly enforcing decontamination procedures 
Setting up site communications 
Establishing site security measures 
Enforcing safe work practices 
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4.9.1 Work Zones 

Work zones will be directed by MT7s Health and Safety Officer will be set up to minimize 
the movement of contamination fi-om the contaminated areas of the site to the 
uncontaminated or treated areas of the site. A site map will be kept onsite depicting the 
current work zones and decontamination areas. 

5.0 HAZARD AND RISK ANALYSIS 

All personnel will be familiar with all potential hazards and will adhere to the appropriate 
safety precautions used to minimize personnel exposure to hazards. 

5.1 Physical 

Potential physical hazards at the site may result fiom activities associated with materials 
handling operations, and operation of heavy equipment. Potential physical hazards may 
include: 

materials handling 
energized electrical equipment 
cutting, torching, and associated equipment (e.g., compressed gases and systems) 
noise 
falling or tripping 
traffic - 
heavy equipment and machinery 
openingsftrapping hazards 
access/egress 
housekeeping 
exposure to environmental elements 

Exposure to physical hazards will be reduced through the use of engineering controls and 
general safe work practices. Controls for protection of site personnel may include signs, 
barricades, verbal warnings, personal protective equipment, and working equipment safety 
alms/devices. Routine safety meetings will also alert personnel to changing site conditions 
and the implemented safety control. 

5.1.1 Heat Stress and Cold Exposure 

Use of steel-toed, steel shank work boots, safety glasses or goggles, and hard hats (if 
overhead hazard exists) may be required at the discretion of the HSO when in the work and 
decontamination areas. Personnel should be cognizant that if additional PPE such as 
respirators, gloves, and protective clothing are worn, visibility, hearing, and manual 
dexterity are impaired. 
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In addition, the PPE required for some activities (coveralls and respirators) places a 
physical strain on the wearer. Fluids will be provided at regular intervals during the work 
periods in order to maintain adequate body fluid levels for the field personnel. Refer to 
Section 6.2 for more detail on monitoring Heat and Cold Stress. 

5.2 Chemical 

The chemical hazard evaluation is based on the history of the site and the field 
investigations at the site. The chemical hazard evaluation identifies materials that 
potentially may be present and ensures that site activities, personnel protection, and 
emergency response are consistent with the specific contaminants expected to be 
encountered. 

Based on the possible contaminates at the site, the primary routes of exposure are through 
dermal contact and airborne dust that may be generated during site activities or by air 
movement. The possible contaminants of concern are PCBs. Appropriate mitigative 
actions should be implemented prior to upgrading from initial personal protection levels. 

5.2.1 Control of Exposure to Chemical Hazards 

Ingestion of constituents of concern will be controlled on the site by prohibiting eating and 
smoking in the work zones and by requiring all field personnel to decontaminate 
themselves upon leaving the work zone. 

Any body parts which come in contact with contaminated materials will be washed with 
soap and rinsed immediately. All field personnel will report any skin or eye contact 
symptoms to the HSO. The person will be treated by a physician, if necessary, and steps 
will be taken to eliminate similar exposures. 

Potential hazards will be reduced by protecting against exposures to hazardous materials 
via utilization of appropriate personal protective equipment (PPE). PPE to protect the 
body against contact with known or anticipated chemical hazards can be divided into three 
levels of protection categories (Level D, Modified D, C, B and A) according to the degree 
of protection afforded. The anticipated levels of personal protective equipment to be used 
while performing the activities at this site are discussed in Section 8.0, Personal Protection 
and Safety Equipment. 

5.2.2 MSDS Location 

In accordance with the OSHA Hazard Communication Standard (29 CFR 5 19 10.1200), 
Material Safety Data Sheets (MSDS) or comparable chemical hazard information for 
regulated chemical materials used during the conduct of site operations will be available 
from the Site Supervisor and w ill be kept in Appendix B of this plan. MSDS training will 
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be conducted in accordance with 29 CFR 9 1910.1200 during the on-site Informational 
Training. 

5.3 Site Specific Hazards 

5.3.1 Excavation 

If required, 29 CFR 5 1926, Subpart P will be followed for excavation activities. The Health 
and Safety Officer (HSO) will be consulted prior to entering excavations. The HSO will limit 
entry into excavation areas except when absolutely necessary. All excavation work will be 
performed from stable ground. 

Soil and excavation piles will be located at least 2 feet fiom the edge of the excavation. A 
distance of 15 feet will be maintained between equipment and any overhead power lines. If 
the lines have appreciable sag, or if windy conditions exist, this distance will be 20 feet. See 
Appendix F, MT's Trenching and Shoring Program for Wher  info. 

5.3.2 Heavy Equipment and Machinery 

All wheeled heavy equipment will have backup alarms, capable of being heard over 
background noise and over hearing protection. Vehicle operators will adhere to federal, state, 
and local regulations pertaining to the operation of equipment. Only the intended number of 
passengers will ride idon equipment, and they will be seated properly. Equipment will be 
operated consistent with manufacturer's instructions. All heavy equipment will have a 
multipurpose, dry fire extinguisher. 

5.3.3 Noise 

Hearing protection (foam inserts) will be worn as required by 29 CFR 5 1910.95 when noise 
is at or above a time weighted average of 85 dBA. The wearing of hearing protection will be 
enforced by the site HSO. For high noise operations, ear muffs will be worn in addition to 
foam inserts. The HSO will monitor noise levels at the start up of operations and will make a 
determination if hearing protection will be required in specific areas. All personnel will 
receive baseline and annual audiograms as well as training on the causes and prevention of 
hearing loss. Noise levels will be evaluated with ANSI Type 2 or 1 sound level meter andlor 
noise dosimeter or equivalent. 

5.3.4 Lifting 

Workers will wear gloves for lifting and will request assistance for heavy or bulky items. 
Workers will have a firm grip before lifting the material. Material will be transported or 
stored in a stable manner to avoid falling, rolling, or slipping. Lifting will be conducted with 
the legs, not the back. Long objects will be carried carefully and to avoid pinch points. 
Whenever possible, heavy loads will be handled by mechanical equipment. 
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5.3.5 Traffic 

Traffic control will be maintained at all times on the site. Traffic flow will be monitored and 
trucks and heavy equipment will be required to adhere to a maximum speed limit of 5 miles 
per hour under posted speed limits for all roadways. Pedestrians will have the right of way 
on-site, and personnel will be careful when working around heavy equipment or walking near 
roads. 

Drivers and operators will adhere to speed limits, signs, and road markings. Special care will 
be used when transporting contaminated materials. If heavy equipment is used in the 
Exclusion Zone then must exit into the Support Zone, it will go through via a 
decontamination station. 

5.3.6 Compressed Gases and Systems 

Compressed gases will be properly used according to the supplier's instructions and the 
Compressed Gas Associate guidelines. Cylinders will be handled carefully. Compressor 
hose segments will be secured using chains andlor locking pins. A pressurized hose will be 
connected to the compressor through a pressure-sensing device that will discharge the 
pressure if the hose pressure system fails. Safety glasses and gloves will be worn when 
handlingfhooking up compressed gas cylinders or systems. 

As per 29 CFlR-$ 1910.253, inspection of compressed gas cylinders, the HSO shall determine 
that compressed gas cylinders in use are in a safe condition to the extent that this can be 
determined by visual inspection. Visual and other inspections will be conducted as 
prescribed in the Hazardous Materials Regulations of the Department of Transportation (49 
CFR Parts 17 1 - 179 and 14 CFR Part 103). Where those regulations are not applicable, visual 
and other inspections shall be conducted in accordance with Compressed Gas Association 
Pamphlets C-6-1968 and C-8-1962. 

5.3.7 Equipment Decontamination Hazards 

Currently identified potential health and safety risks associated with the decontamination of 
equipment include, but are nor limited to the following: 

Steam burns 1 heat stress 
Fires f?om steam generator fuels 
Slips and falls on slippery surfaces 
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6.0 MONITORING 

6.1 Dust Monitoring 

Dust monitoring will be performed by MT's Health and Safety Officer. He will perform a 
periodic visual inspection of the site to confirm dust levels are low. If dust can be seen, 
preventative measures will be taken. The HSO shall implement dust control measures such 
as wetting the excavation areas and stock piles. The HSO will also take precaution to 
reduce dust by covering soil piles with tarps as deemed necessary. 

Table 6-1 

Air Quality Action Levels and Responses 

1') All Air Quality Measurements should be made in the breathing zone of personnel who, in the opinion of the HSO, 
are most exposed to airborne contaminants. 

Air Quality ~easurement(') 

No dust visible in breathing zone 

Dust visible in breathing zone 
GE notification to MT of perimeter dust 
levels above 120 pg/m3 

Excessive dust in breathing zone 
GE notification to MT of perimeter dust 
levels above 120 pg/m3 continuous for 
one hour. 

(2) All Actions shall be determined and directed by MT's site HSO. 

Action (2) 

Level D Protection or Modified Level D 
Protection (at the discretion of HSO) 

Implement dust suppression measures 

Suspend work in immediate area and notify 
the Site Supervisor / Health and Safety 
Officer. Take mitigative measures as 
necessary to suppress emissions as 
appropriate. 

6.2 Personnel Monitoring 

6.2.1 Heat Stress 

Heat stress can be caused by a number of factors including workload, weather conditions, 
personal protective equipment, and physical condition of the individual. If ambient 
temperatures exceed 100°F, a heat stress monitor, similar to QuestTemp, will be used to more 
closely track heat stress. Heat stress includes several types of heat related illnesses, each with 
specific symptoms, listed below: 
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Heat rash caused by continuous exposure to heat and humid air. Decreases the body's 
ability to tolerate heat. 
Heat cramps, caused by excessive perspiring without proper and adequate electrolyte 
replacement. Symptoms include: 

- pain in the hands, feet, and abdomen 
- muscle spasms 

Heat exhaustion, caused from inadequate blood circulation due to cardiovascular 
dehydration. Symptoms include: 

- pale, cool skin 
- excessive perspiring 
- fainting 
- nausea 
- dizziness 

Heat stroke, most serious form of heat stress, body temperature regulation fails and body 
temperature rises rapidly. Immediate action must be taken to cool the body. Medical 
attention is required. Symptoms include: 

- red, hot, dry skin 
- lack of perspiration 
- nausea 
- dizziness 
- rapid pulse 
- coma 

Immediate recognition of heat stress is extremely important because heat-related injuries 
rapidly increase in their severity without attention. To prevent heat stress, proper training and 
planning is required including: 

Personnel must be able to recognize signs and symptoms of heat stress and administer 
immediate attention. 
Worklrest schedules established according to weather conditions, workload, and level of 
personal protective equipment. Workers will not do other tasks during rest period and 
will remove impermeable garments during rest periods. 
Maintain adequate body fluid levels, encouraging drinking ample quantities of water, and 
electrolytes. To prevent dehydration, personnel should be encouraged to drink generous 
amounts of water even if not thirsty. 
Ensure adequate shelter is available to protect personnel against heat, cold, rain, and 
snow. 
Allow personnel to become accustomed to site conditions, personal protective equipment, 
and workload. Rotate teams of personnel in hot weather. 
Utilize cooling devices to assist body cool down (i.e. showers, cooling jackets, etc.). 
Encourage personnel to maintain their physical fitness. 
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6.2.2 Cold Stress 

Personnel working in sub-fieezing temperatures are susceptible to cold stress. Areas of the 
body most susceptible are the fingers, toes, and ears. Cold stress is categorized into three 
levels, increasing in severity: 

Frost nip - skin is suddenly whitelpale 
Superficial fiostbite - skin color is white or grayish-yellow, skin surface is firm to the 
touch but skin beneath is resilient 
Deep frostbite - skin is cold, solid, and pale, blisters appear in 12 to 36 hours 

Hypothermia, cooling of the body's core temperature, can also result from exposure to 
freezing temperatures. Symptoms are usually exhibited in five stages: 

Shivering 
Sleepiness, apathy, and rapid cooling of body temperature to less than 95°F 
Unconsciousness, slow pulse and respiratory rate, glassy stare 
Freezing of the extremities 
Death 

To avoid cold stress, personnel must wear the appropriate protective clothing determined by 
ambient and weather conditions. For ambient temperatures of less than O°F, continuous 
exposure of unprotected skin can result in cold stress. Wet clothing, either from perspiration 
or immersion in water, must be changed immediately. 

The Buddy System will be employed during all on-site operations and especially in 
temperature conditions below 10°F. 

6.3 Medical Surveillance 

A11 site personnel will participate in a medical surveillance program, as per OSHA 
regulations 29 CFR 9 1910.120. The objectives of this program are to ensure site personnel 
are medically fit to perform their job and to provide adequate medical monitoring during their 
involvement with the site. This will permit detection of any site-related health problems. 

A detailed medical and work history is taken covering previous exposures, illnesses, and 
injuries with emphasis on symptoms related to the handling of hazardous substances and 
health hazards with emphasis on the ability to wear any required PPE under conditions that 
may be expected on-site. 

Certification that all supervisory and onsite personnel - working in contaminated areas have 
received appropriate medical examinations shall be provided as personnel is assigned to the 
site. 
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6.3.1 Illnesses of Site Personnel 

Exposure site contaminants will be minimized by the use of appropriate personal protective 
equipment by site personnel. Any personnel exhibiting symptoms associated with 
exposure to contaminants will immediately report them to the Site Supervisor. The 
occurrence of any of these symptoms by site personnel will be recorded. Upon 
investigation of the site and personal protective gear being employed, the Health and Safety 
Officer will assess the need for additional protective measures. 

7.0 INSPECTIONS 

Maxymillian Technologies' Health and Safety Officer will coordinate inspections of the site. 
Inspections will be conducted according to the schedule outlined in the following sections. 

General Facilitv: Personnel will be observed to ensure compliance with health and safety 
requirements, in particular the use of personal protective equipment. The availability of 
usable safety and emergency equipment will be verified. 
ExcavatiodGeneral Construction Area: The excavation area will be checked to identify 
potential health and safety hazards. 

7.1 Safety Inspections 

Periodic site safety inspections will be performed by the Health and Safety Officer during the 
site. The purpose of these safety inspections is to ensure personnel are performing their 
duties in the safest manner possible and provide continuing analysis and modification to the 
safety program. Issues arising fiom safety inspections will be conveyed to Supervisors who 
will implement corrective actions. 

Inspections of the general facility will focus on the consistent compliance with safety 
requirements and availability of safety and emergency gear. The format to be followed in 
general facility inspections can be found in Appendix A. 

Personal protective gear will be maintained in the personal decontamination area, with 
additional emergency supplies kept in the administrative trailer. First Aid supplies are kept 
in the personal decontamination area, with additional stations located at strategic positions 
within the facility. 

7.2 Record Keeping 

The HSO or designated person responsible for conducting inspections will maintain 
records outlining the results of inspections. Inspection records will be maintained on-site. 
Please refer to Appendix A, Checklists/Inspection Forms, for examples of inspection 
forms. 
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8.0 PERSONAL PROTECTION AND SAFETY EQUIPMENT 

8.1 Personal Protective Equipment 

There is expected to be contaminated materials at the site that will present potential health 
hazards &om exposure by dermal contact, inhalation, andfor ingestion. In areas where this 
material is presumed to be, personal protective equipment will be used. MT will provide all 
personal protective equipment (i.e. Tyveko suits, chemical resistant gloves, respirators, face 
maskslgoggles, ear protection, etc.) for MT personnel, if directed by MT's Health and Safety 
Officer. No employee-owned safety equipment will be allowed to be used at the site. For 
operations in the work zone, the level of PPE is based upon visual air dust concentrations, the 
job function, potential for skin contact or inhalation and will be directed by MT's Health and 
Safety Officer. 

The following requirements will be followed in accordance with OSHA Regulations: 

facial hair will not interfere with the proper fit of respirators; 
contact lenses will not be worn; and, 
eyeglasses that interfere with the proper fit of full-face respirators will not be worn. 

Personal safety equipment is inspected weekly by the Health and Safety Officer during 
excavation and construction operations. Filters on Air Purifying Respirators will be changed 
as appropriate. The following outlines Levels D, modified D and C of personal protective 
equipment: 

Level D 

Level D personal equipment shall be selected when there are no inhalation or dermal hazards 
and work precludes splashes, immersion, or potential for unexpected inhalation of any 
chemicals. Level D consists of: 

Gloves*, leather 
Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant 
foot protection in the Exclusion Zone 
Safety glasses or chemical-splash goggles* 
Hard hat (face shield*) 
Escapemask* 

* may be required based on the task to be performed. 
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Modified Level D 

Modified ~ e v e l  D personal protective equipment shall be selected, at the discretion of the 
HSO, when no airborne particulate is present and there are no inhalation risks. Modified D 
with strict dust control measures is expected to be used on this project. This equipment 
shall consist of:  

Gloves*, leather 
Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant 
foot protection in the Exclusion Zone 
Safety glasses or chemical-splash goggles* 
Hard hat (face shield*) 
Escape mask* 
Latex surgical gloves 
TyvekB coveralls 

* may be required based on the task to be performed. 

Level C 

Level C personal protective equipment shall be selected, at the discretion of the Health and 
Safety Officer, when contaminated airbome particulate are present and the criteria for air 
purifying respirators are met. Level C is not expected to be used on this project but if needed, 
this equipment shall consist oE 

Half-face, air-purifying, canister-equipped respirator (MSHANOSH approved) 
TyvekB coveralls 
Gloves (outer), Nitrile chemical-resistant 
Gloves (inner), Nitrile chemical~resistant* 
Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant 
foot protection in the Exclusion Zone 
Hard Hat (face shield*) 
Escape mask* 
2-way radio communications (intrinsically safe) 
Explosimeter/O;! meter 
Photoionization detector or OVA system 

* may be required based on the task to be performed. 

Task specific levels of protection will be determined by the HSO based on air monitoring 
results, soil analyses, task specific activities, and other site conditions. General activity levels 
of protection are identified below but may be modified at the discretion of the HSO. 

Personnel working in "clean" areas at the site (e.g. administrative trailer, cleanly filled areas, 
etc.) will wear standard construction site clothing. 
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The proper removal and disposal of contaminated personal protective equipment is essential 
to prevent exposure. Procedures for disposing of and decontaminating personal protective 
equipment are provided Section 9.0, Decontamination. 

8.1.1 Respirator Protection 

Respirator protection is not expected to be utilized at the site. If necessary, the type of 
cartridges to be used will be determined by the Health and Safety Officer. Please refer to 
Appendix E, Maxymillian Technologies Respirator Protection Program, for detailed 
information of respirator information. The prohibition of contact lenses is outlined in this 
program. Corrective eye wear that does not interfere with the seal of the respirator or eye 
wear designed for use with respirators will be allowed. 

8.1.2 Hearing Protection, 

Per OSHA regulation 29 CFR $ 1926.101, hearing protective devices will be provided and 
worn by personnel working in areas of high decibel noise. Periods of high decibel noise 
exposure are defined in 29 CFR 5 1926.52, Table D-2, Permissible Noise Exposures. 

8.2 Personnel Accidents and Injuries 

In the event of a worker-related accident, it is MT's primary concern to provide immediate 
assistance without placing additional site personnel at risk. All accidents and injuries are 
required to be reported to the Health and Safety Officer andlor Site Supervisor. 

All worker injuries will require First Aid procedures to be implemented. If the severity of the 
injury is beyond on-site First Aid procedures, the employee must be transported to an off-site 
medical facility. If the employee can be moved, he will be moved to the decontamination 
area where, if possible, decontamination procedures will be implemented and personal 
protective equipment removed. Transportation to a local emergency medical facility will be 
provided. The Project Manger will be required to notify hospital staff if they are to treat a 
contaminated worker. 

If the injury involves chemical exposure, the following situations will require First Aid 
procedures as listed: 

1. Eve exposure - thoroughly rinse at the eye wash station or portable eye wash unit using 
water andlor eyewash solution. Obtain medical attention immediately. 

2. Dermal exposure - rinse affected area immediately using water. Obtain medical attention, 
if necessary. 

3. Ingestion - refer to MSDS and administer emetic, if required. Obtain medical attention 
immediately. 

4. Inhalation - move to fresh air. If breathing has stopped, perform CPR. Obtain medical 
attention immediately. 
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Temperature related injuries, including heat and cold stress, are discussed in Section 6.0, 
Monitoring. 

8.3 Buddy System 

The Buddy System will be employed by site personnel if workers are required to work in 
Level C protective gear. Under the Buddy System, each site worker is responsible for 
monitoring the well-being of another worker. Partners will maintain visual contact with each 
other. No one works alone when the Buddy System is implemented. At no time will fewer 
than two MT employees be present at the site if excavation~construction activities are under 
way. 

Site personnel will be trained to observe each other for the following conditions that are 
symptomatic of toxic exposure: 

Changes in skin complexion (abnormal discoloration) 
Changes in coordination, behavior, or speech 
Excessive salivation 
Changes in papillary responsiveness 

If a worker notices a co-worker exhibiting any of these symptoms, the observer will 
immediately notify his direct supervisor. In addition, any worker suffering &om: 

Headaches or dizziness 
Blurred vision or eye imtation 
Stomach cramps 
Skin initation 
Difficulty in breathing 

will immediately notify his immediate supervisor. These conditions may indicate toxic 
exposure or heat exhaustion. When appropriate a workfrest schedule will be established to 
minimize the likelihood of a worker suffering fiom heat exhaustion: Details are included in 
Section 6.0, Monitoring. 

8.4 Safety Equipment 

The following safety equipment is provided for the protection of site personnel. The 
equipment will be properly identified at all times and all personnel will be made aware of the 
locations of these pieces of equipment. First Aid stations will be readily identifiable and 
adequately lighted. The Health and Safety Officer will be responsible for inspecting and 
maintaining the ready availability of these items. 
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First Aid kits will be supplied with: 

Bandage materials 
Antibacterial ointments 
Splints 
Non-aspirin pain reliever 
Emetic - Syrup of Ipecac 
Local and topical anesthetics 
Eyewash bottle and solution 
Sterile gloves 
Compresses 
Ammonia inhalant 
Scissors 
Tweezers 
First Aid cream 
Instant cold-packs 
Bum cream 

8.5 Confined Space Entry 

No confined spaces are expected to be present on this site. For protection in trenches, please 
see Appendix F, Maxymillian Technologies, Inc. Trenching and Shoring Program. 

9.0 DECONTAMINATION 

MT will use on-site personnel decontamination facilities, located immediately adjacent to 
the Exclusion Zone. No one will leave the containment reduction area until they have 
thoroughly decontaminated their protective equipment, removed the protective equipment 
and, if applicable, disposed of the protective equipment. The exception to this rule is the 
removal of an employee for emergency medical attention. 

All wash water, solvents, detergents, etc. shall be contained and delivered to GE for 
disposal. 

The personnel decontamination procedure (when applicable) will proceed as follows: 

Step 1: Equipment Drop 
Step 2: Boot* and Outer glove rinse and removal 
Step 3: Suit or coverall removal 
Step 4: Hard hat, eye protection and respirator removal 
Step 5: Inner glove removal 
Step 6: Wash of any potentially exposed skin 
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*If outer disposable boots are utilized, the outer layer shall be removed and . 

disposed. 
*If reusable boots are utilized a two station boot decon will be set up 

Decontamination procedures to be followed by all on-site personnel will be determined for 
site specific conditions. 

9.1 Reusable Personal Protective Gear 

Gear that can be decontaminated and reused, such as respirator packs and facemasks, will 
be removed sequentially (the most contaminated equipment first). Decontaminated gear 
will then be set aside for storage in a clearly marked area of the personnel decontamination 
area. Decontamination of reusable equipment will be verified by visual inspection by the 
appointed HSO or a site employee charged with this responsibility. 

Decontamination of reusable personal protective gear will be ongoing throughout the 
process, and will continue through closure. The MT Health and Safety Officer will 
periodically inspect the condition of reusable personal protective gear to verify its integrity. 
Upon completion of closure, all reusable gear will be decontaminated and all disposable 
gear will be transported off-site for safe disposal. 

9.2 Single-Use Personal Protective Gear 

Single-use personal protective gear, including disposable protective clothing (e.g. Tyvek@ 
suits), is used for a single work shift and then stored for disposal. If the single-use personal 
protective gear becomes tom or damaged in the course of work within a single work shift, 
it will be removed and replaced with new single-use gear for the remainder of that work 
shift. 

9.3 Equipment Decontamination 

All earthmoving/transportation equipment in contact with any soil will be decontaminated 
at the edge of the Exclusion Zone prior to moving equipment into clean zones or the 
removal of the equipment fiom the site. MT will utilize a steam cleaning method to remove 
all contaminates fiom the equipment. After completion, a wipe test will be performed to 
confirm surfaces have less than 10 pg PCB's1 1 OOcm * remaining. 

10.0 SPILL PREVENTION CONTROL & COUNTERMEASURES PLAN 

10.1 Stored Substances 

Some substances will be stored for use at the site. These materials will be kept in the 
containers provided by the supplier or manufacturer, and stored in the project storage trailer: 
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Material Safety Data Sheets (MSDSs) for these substances will be included in Appendix B, 
MSDSs, of this'plan. 

10.2 Potential Spills 

The primary potential spills that may occur during work at the site involve liquid hel,  
lubricating oils, etc. If PCB contaminated soils are found and stored, they also will have a 
potential to spill. 

10.2.1 Liquid Spills 

Should a spill occur involving liquids at the at site (i.e. he], lubricating oils, etc.), the 
following procedures will be implemented: 

Contain the spill with berms formed with soil and/or dry absorbent 
Apply dry absorbent to the spill in a quantity sufficient to fblly contain the spill 
Shovel absorbent into 55-gallon drum 
Spilled materials and associated wastes will be disposed of according to their regulatory 
classifications. 
Appropriate spill clean up verification will be performed to the satisfaction of the 
Regulatory Agency for ail spills at the at site. The type of verification sampling is to be 
determined by the Project Manger and GE oversight Personnel. 

11.0 EMERGENCY RESPONSE CONTACTS 

Emergency situations can be categorized into three general classifications: fire andlor 
explosion, releases to the atmosphere and/or soil or surface waters, and severe weather 
conditions. First and foremost, the initial response to any emergency must be to protect 
human health and safety and then the environment. Secondary response to the emergency is 
identification, containment, treatment, and disposal assessment. 

Specific emergency procedures to be followed in each situation are detailed in Section 12.0, 
Contingency Plan. In the event the situation is beyond the capabilities of site personnel, 
assistance will be contacted. 

11.1 Emergency Numbers 

Ambulance ..................................................................................... 91 1 
Fire Department ........................................................................... 9 1 1 or (41 3) 448-9764 
Police Department .......................................................................... 91 1 or (41 3) 448-9700 

• Area Hospital (Berkshire Medical Center) ..................................... 91 1 or (41 3) 447-2000 

Poison Control Center .................................................................. (800) 336-6997 
USEPA National Response Center ................................................ (800) 438-2427 
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...................................... MT's Project ManagermSO, Dave Smith (41 3) 441-2890 
MT7s Chief Engineer, Joseph Aberdale ....................................... (41 3) 499-3050 

....................................................................... GE7s John Novotny (4 13) 494-3 177 
GE Security ...................................................................................... 4 3) 448-4900 

1 1.2 Hospital Directions 

From East Street, Heading West: 
Follow East Street to First Street, to just before rotary 
Take Right onto First Street 
Hospital, Berkshire Medical Center, will be down on the Left 

Berkshire Medical Center 
725 North Street 
Pittsfield, MA 
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12.0 CONTINGENCY PLAN 

Site personnel will conduct normal activities at the site as they were trained to do. In the 
event conditions at the site change, personnel might be required to modify their behavior to 
ensure continued safety. Change in status of operating conditions or activities at the site 
warrants implementation of the Contingency Plan. The Site Supervisor or senior site staff 
member has authority to implement the Contingency Plan. The Contingency Plan is 
intended to provide guidance for ensuring the safety of human health and the environment 
during non-normal operating conditions at the facility. 

12.1 Conditions for Implementation 

Some of the conditions under which the Contingency Plan would be implemented are: 

Identification of a localized and containable fire 
Occurrence of a spill or material release 
Severe weather conditions 
Physical or chemical injury to a worker 

12.2 Assessing the Risk 

First and foremost, the HSO's initial reaction to any emergency is to protect human health 
and safety and then the environment. Secondarily, he will assess the nature of the emergency, 
the steps required to contain and treat the emergency, and any requirements for disposal that 
may result from containing and treating the situation. 

The HSO must assess possible hazards to human health or the environment that may result 
fiom any emergency situation. This assessment must take into consideration both direct and 
indirect effects of the incident (e.g., the effects of toxic, imtating, or asphyxiating gases that 
are generated). 

12.3 Identifying the Hazards 

The HSO will assess the possible hazards to human health.or the environment that may result 
fiom the release, fire, explosion, or severe weather conditions. He will follow this procedure 
to make this assessment: 

1. Identify the materials involved in the incident 
2. Consult the MSDSs to determine the potential effects of exposure/release, and 

appropriate safety precautions 
3. Identify the exposure and/or release pathways and the quantities of materials involved 

Based on this assessment, the HSO will determine what risk is posed to personnel at the site 
and neighboring populations. If the incident cannot be controlled by operating personnel 
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without incurring undue risk, the HSO will implement the emergency procedures. These 
procedures include the HSO notifying the appropriate governmental agencies and 
departments that a situation resulting in evacuation has occurred. Should emergency 
assistance in treating injuries or carrying out the evacuation be required, the HSO will request 
assistance of the appropriate parties. 

If the HSO deems that humans outside of the site are at risk, he will noti@ the appropriate 
agencies and departments of the need or potential need to institute off-site evacuation 
procedures. 

12.4 Contingency Procedures for Fire/Explosion 

When fire or explosion appear imminent or have occurred, all normal activity related to the 
site will cease. The HSO will be responsible for performing a risk assessment of the severity 
of the situation and deciding whether the emergency event is or is not readily controllable 
with existing portable fire extinguishers or site equipment and materials at hand. Under no 
conditions will fire fighting be performed if there are risks to the well-being of operating 
personnel. Local fire departments will be contacted in all situations in which fires and/or 
explosions have occurred. 

12.4.1 Site Evacuation 

The decision to evacuate the site must be made quickly by the HSO. This decision must be 
based on: 

The extent of the fire 
The location of the fire 
The identity of materials involved in the fire 
Proximity of other materials to the fire 
Prevailing weather conditions 

If the fire is readily containable (that is, it is small, not fed by combustible materials, is in an 
isolated area, and is not being fanned by winds), evacuation will not likely be required. 
Operations outside of the normal realm of activity, such as contained fire fighting, 
automatically trigger implementation of the Contingency Plan. 

If the fire involves a-quantity of combustible materials and is being fanned by winds, 
evacuation of the site might be required. Under these conditions, procedures discussed in this 
Section would be implemented. 



Maxyrnillian Technologies, Inc. 
Health, Safety & Contingency Plan 

Newell St. Area I: Pittsfield, Massachusetts 
August 2003 

12.5 Contingency Procedures for Spills or Material Release 

If a hazardous waste spill or material release or process upset resulting in probable vapor 
release is noted, the Supervisors will immediately assess the magnitude and potential 
seriousness of the spill or release by reviewing: 

MSDSs for-the material spilled or released 
The source of the release or spillage of hazardous material 
An estimate of the quantity released and the release rate 
The direction in which the spill or air release is moving 
Exposed personnel and possible resulting injuries or illnesses 
Fire or explosion potential 
Estimates of area under influence of the release 

If the accident is determined to lie within the on-site emergency response capabilities, the 
Supervisors will immediately activate the necessary remedial action. Occurrence of a.spil1 
automatically triggers activation of the Spill Prevention Control and Countermeasure Plan, 
discussed in detail in Section 10.0 of this Plan. 

If contaminated soil is spilled during handling, the soil will be returned to the Exclusion 
Zone. If the spill involves liquids, the spill will be cleaned up with use of absorbent 
materials. If the HSO believes the incident might be beyond the capabilities of the operating 
crew, he will immediately notify the appropriate off-site response teams and GE 
Representative. 

In the event of an emergency spill or release, all personnel not involved with emergency 
response activity will immediately evacuate the area around the release. The spill or release 
area will be roped or otherwise blocked off 

12.6 Severe Weather Conditions 

When a tornado is sighted in the area, when a tornado warning has been issued, or when a 
lightning storm occurs, the information will immediately be relayed to the HSO. The HSO 
will immediately institute emergency shutdown procedures in the case of a tornado sighting, 
and all personnel will proceed indoors after completing appropriate shutdown procedures. In 
the case of a tornado warning or lightning storm, all operations will be stopped and all 
personnel will stand by for emergency procedures. When the storm has passed, the 
Supervisors wi1.l conduct an inspectionof all equipment to ensure its readiness for operation. 
If the Supervisor's inspection indicates a fire, explosion or release has occurred as the result 
of a severe weather condition, the procedures for those events will be followed. 

Immediately after an emergency, the Supervisors will arrange for treatment, storage, or 
disposal of recovered wastes, contaminated soil, surface water, or any other contaminated 
materials. 
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After an emergency event, all emergency equipment will be cleaned for reuse. Before 
operations are resumed, the HSO will conduct an inspection of all safety equipment to make 
certain all equipment is fit for reuse. If the inspection indicates the need for repairs or 
replacement of equipment, such actions will be taken before activities are resumed. The GE 
Representative will be notified that post-emergency equipment maintenance has been 
performed and operations can be resumed. 

12.6.1 Lightning 

Workers will take necessary precautions during lightning storms to protect themselves from 
lightning strikes. If possible, workers will stay indoors in a metal structure or car. Workers 
in a wood or brick structure will avoid touching faucets, electrical equipment, and telephones. 
If someone is hit by lightning immediate medical attention will be sought, and CPR will be 
initiated if breathing and/or circulation has stopped. 

12.6.2 Thunderstorms and Tornadoes 

Site personnel will be aware of weather conditions and alert for thunderstorms and tornadoes. 
Work will continue during severe thunderstorm or tornado watches. Work will cease during 
thunderstorms, severe thunderstorm warnings or tornado warnings. During a tornado, 
personnel on-site will: 

evacuate office trailers or vehicles 
if outdoors, lie flat in a nearby ditch 
stay away from power poles, electrical appliances, and metal objects 
not try to outrun a tornado 

12.7 Major Injury to Workers 

Major injuries sustained by workers will require professional medical attention at a hospital. 
The HSO will immediately follow procedures in the Contingency Plan and summon an 
ambulance and hospital to which the injured worker will be transported. The hospital and 
ambulance should be advised of: 

The nature of the injury 
Whether the injured worker will be decontaminated prior to transport 
When and where the injury was sustained 
The present condition of the injured worker (e.g. conscious, breathing) 

Emergency decontamination procedures will be implemented, if possible. The injured person 
will, at a minimum, be wrapped in a blanket to prevent spreading of contamination to the 
transport vehicle. An employee will accompany the injured worker to the hospital and will 
bring copies of applicable MSDSs. 
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12.8 Emergency Equipment 

Emergency equipment is provided for the protection of at site personnel. MT will noti@ all 
their personnel of the location and hnction of each piece of emergency equipment. The 
Supervisor is responsible for ensuring that all emergency equipment is hct ioning properly 
and is readily available for use. 

Emergency equipment includes: 

Portable fire extinguishers 
Brooms and shovels for cleanup of small-quantity soil spills 
Front-end loader for cleanup of large-quantity soil spills 
Absorbent materials for cleanup of liquid spills 
Containers for storage and disposal of contaminated absorbent 

* Generator for emergency power and lighting 

Fire extinguishers will be stationed at the following locations: 

One on each piece of equipment 
One in storage trailer 

All extinguishers will comply with National Fire Code standards for portable fire 
extinguishers. 

Spill or containment equipment located on the site includes: 

Loose dry absorbent 
Shovels - wooden handle, steel type. 
Brooms - wooden handle, push type. 
Leakproof containers for storage and disposal of contaminated absorbent materials. 

12.9 Record' Keeping 

Any incidents that result in implementation of any aspect of the Contingency Plan will be 
reported immediately to GE. GE notification will indicate the nature of the incident that 
triggered implementation of the Contingency Plan, the date and time at which the plan was 
implemented, and the results of the implementation. 
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13.0 EVACUATION PLAN 

Evacuation procedures are implemented when human health is in danger. If the HSO 
determines that a site incident (i-e. fire, explosion, etc.) requires evacuation of all on-site 
personnel, he will follow evacuation procedures. In establishing safe evacuation routes, the 
HSO will use the following guidelines: 

Evacuation routes will be in the predominantly upwind direction of the Exclusion Zone. 
Evacuation routes will be through the Decontamination Zone in order to decontaminate, 
if time allows, and to account for site personnel. 
Alternate routes will be established in case the primary route is blocked by fire, spill, etc. 
Alternate routes will not cross or overlap the primary routes. 
Mobility constraints of personnel wearing protective clothing and equipment will be 
considered. 
All site personnel will be clearly aware of evacuation routes. 

13.1 Record Keeping 

Any incidents that require implementation of the Evacuation Plan will be immediately 
reported to GE. GE will be notified to the nature of the incident that triggered the evacuation, 
and the extent to which evacuation was conducted (e.g., only site personnel or project and 
surroundings). The date and time at which the evacuation was implemented and the duration 
for which the site was abandoned will also be incorporated into the report. At a minimum, 
the following will be included in the report: 

Chronological history and facts of the incident 
Titles and names of personnel 
Actions, decisions, and orders to whom, by whom, when, and results 
Types of samples and test results taken 
Possible exposure to site personnel 
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EMERGENCY RESPONSE TECHNOLOGIES 
246 Pomeroy Avenue 
Pittsfield, MA 0 1201 

Hazardous Waste Site Worker 
40 Hour Training Program 

I. Introduction 
Regulatory Agencies 
Regulations 
Liability 

11. Hazards 
Chemical exposure 
Fire & explosion 
Oxygen deficiency 
Ionizing radiation 
Biological hazards 
Safety hazards 
Electrical Hazards 
Heat Stress 
Cold exposures 
Noise 

111. Planning & Organization 
Organizational structure 
Work plan 
Site safety plan 
Safety meetings & inspections 

IV. Chemistry & Physics of Hazardous Materials 
Basic chemistry 
D.O.T. chemical classifications 
Material Safety Data Sheets 
D.O.T. Emergency Response Guidebook 

V. Toxicology 
Dosage, routes of exposure, toxic effects, immediately 
dangerous to life or health (IDLH), values, permissible 
exposure limits (PEL), recommended exposure limits (REL), 
threshold limit values (TLV) 

VI. Medical Program . 
Pre-employment screening 

Determination of fitness for duty 
Baseline data for future exposures 

Periodic medical examinations 
Termination examinations 
Emergency treatment 
Non-emergency treatment 
Documentation of exposures 
Medical Records 

AGENDA 
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VII. Site Control 
Site map 
site work zones 

Exclusion zone, (Hot) 
Contamination reduction zone, (Warm) 
Support zone, (Cold) 

Buddy system 
Site security 
Communications 
Safe work practices 

VIII. Air Monitoring 
Monitoring equipment 

.Functions 
Capabilities 
Selection 
Use 
Limitations 
Maintenance 

Site monitoring 
IDLH & other dangerous conditions 
General on-site monitoring 
Periodic monitoring 

IX. Personal Protective Equipment 
Respiratory protection 

Air purifying respirators 
Supplied air respirators 
Self contained breathing apparatus 

Protective clothing & accessories 
Selection 
Permeation, degradation, & penetration 
Heat stress 
Levels of protection (A, B, C, D) 

X. Handling Drums and Other Containers 
Inspection 
Planning 
Handling 

XI. Decontamination 
Decontamination plan 
Prevention 
Types of contamination 
Decontamination methods 

Physical removal 
Chemical removal 

Decontamination facility design 
Decontamination equipment selection 
Disposal methods 
Emergency decontamination 
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XII. Site Emergencies 
Planning 
Personnel 

On-site 
Off-site 
Federal Response Organizations 

Training 
Emergency recognition & prevention 
Communications 

Internal 
External 

Site mapping 
Safe distances & refuge 

Safe distance 
Public evacuation 
Refuges (safety stations) 

Site security and control 
Evacuation routes & procedures 
Decontamination 
Equipment 
Medical treatment1First aid 
Emergency response procedures 

Notification 
Size up 
Rescue response action 
Follow up 

Documentation 

XIII. First Aid & Cardiopulmonary Resuscitation (CPR) 
National Safety Council, Level 1 First Aid 
National Safety Council, Adult CPR 

XIV. Confined Space Entry 
Permit required confined spaces 
Confined space entry 
Confined space rescue procedures 
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OSHA's Form 301 
lnjury and / ~ / I I ~ S S  Incident Report US- Department SBMY M~ H ~ l l h  IrWnddnih of Labor 

Form approved OMB no. 141W176 

This Injuty and Illwss Incident Repotl is one of the 
first forms you must fill out when a recordable work- 
related injury or illness has occurred. Together with 
the.log of Wmk-Related Injuries and ~ ~ ~ n e s s e s  and the 

i lnfonnation about the employee 

[ I) Full name 

I Information about the case 

( O f f i c e  Use) 
1 10) CIsc number from (he Log ( E ~ m f n  the uw m&fiont th b g  a j b p  record rhc cpu.) 

I I . 11)Dateofmjuryori l ln~s  --- 
I IS) lime employee began work A M  I PY 

accompanying Summafy, these forms help the r city ZIP 
SbL----- I 13) T i o f e v e n t  

employer and OSHA develop a picture of the extent 
A X  I P M 0 Check if time -d be determined 

. . 

and severity of work-related incidents. 
Within 7 calendar days after you receive 

information that a recordable work-related injury or 
Illness has occurred, you must fill out this form or an 
equivalent. Some state workers' compensation, 

I 3) Date o f b i  I I 

4 J I > ( O f f i c e  Use) 

I 5) 0 Male 

t 0 F c d e  

14) What was tha ern- ddng jusf befws the IncMent occurrsdt Describe the activity, ns wen as the 

i took, equipment, or material the employee was using. Be specific Eympks:  "climbing a ladder while 
I carrying m f i n g  materials"; 'spraying chlorine &om hand spnya"; "daily computer key-entry." 

insurance, or other reports ,may be acceptable 
substitutes. To be considered an equivalent form, 
any substitute must contain aII the information 
asked for on this form. 

According to Public Law 91-596 and 29 CFR 
1904, OSHA's recordkeeping rule, you must keep 
this form on tile for 5 years following the year to 
which it pertains. 

If you need additional copies of this form, you 
may photocopy and use as many as you need. 

. Infonnabion about the physician or other health care 

. professional 

f 6) Name of physician or other health cam p n o f ~  

/ 15) W d  hrppenedf TeU us how the injury occurred Exnmpks: ''When ladder slipped on wet floor, w o k  

feu 20 feet"; 'WorDrer was sprayed with chlorine d e n  gasket broke during replacement"; 'Worker 
) developed sureness in wrist over time." 

/ 16) ~ h . l  w s  the h ~ ~ r y '  or wftt T~LI ILS the pad of the body that was n f f d  and how it was be 

mom tpxific than ‘‘hurt,- Upain," or sore." h + s :  "strained heir; "cbemiul burn, hand"; a- 

: tunnelsyndrome." 
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Maxymillian Technologies Inc. 
Health and Safety Plan 

Checklists and Inspection Forms 

Safety and Emergency Equipment Checklist 
Form A-1 

Inspector: Date: 

Title: Time: 

Equipment 

Fire extinguisher 

Alarms 

SCBA 

Respirators 

Face shields, 
goggles, glasses 

Hard hats 

Boots 

Gloves 

Protective clothes 

Eyewash stations 

First Aid kits 

Emergency lights 

Types of Problems Status Remedial 
Actions 

seals, pressure, access 

horn damage 

air supply, damaged 

cartridges, damaged 

low stock, damaged 

low stock, damaged 

low stock, damaged 

low stock, damaged 

low stock, damaged 

low liquid 

low stock 

battery or bulb failure 
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Safety Inspection Checklist 
Form A-2 

Item Satisfactory 
Personal protective equipment 

Safety glasses/goggles/face shields 
Gloves 
Boots 
Respirators 
Protective clothing 

Safety Equipment 
Eye protection 
Hearing protection 
Head protection 
Foot protection 
Skin protection 
Respiratory protection 

Electrical 
Lighting 
Grounding 
Insulation 
Loose wires 
Emergency lighting 
Makeshift wiring 
Approved equipment for hazardous 

classification 

First Aid 
Eyewash station 
First Aid kit 
Adequately trained personnel 

Not 
Satisfactory 
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Item 
Employee Instruction 

Protective equipment 
Proper lifting procedures 
Smoking area 
Evacuation procedures 
Decontamination 
Horseplay 
Rest area 
Lunch area 

Material Handling Equipment 
Cables, ropes, chains, etc. 
Front-end loader 
Crane 
CrusherIS hredder 
Screen 

Machinery 
Protective guards or covers 
Leak 
Rotation 
Lubrication 
Grounding 
0 ther 

Housekeeping 
Tripping hazards 
Trash 
Loose material 
Storage of flammable materials 
Leaks 
Unobstructed access 

Satisfactory 

Maxymillian Technologies Inc. 
Health and Safety Plan 

Checklists and Inspection Forms 

Not 
Satisfactory 
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Item 
Material Storage 

Venting 
Labeling 
Material cornpatability 
Container integrity 
Open flames 
Sparks 

Lockout/Tagout Procedures 

Health and Saftey Plan on Site 

Satisfactory 

Maxymillian Technologies Inc. 
Health and Safety Plan 

Checklists and Inspection Forms 

Not 
Satisfactory 

Employee Signature: Date: 

Supervisor Signature: Date: 

Inspector Signature: Date: 
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Construction Equipment Inspection Sheet 
Form A-3 

Inspector: Date: 

Title: Time: 

Observations1 
Equipment Types of Problems Status Remedial Actions 

Backhoe #- 

Crane # - 

cab glass missing 
no backup signal 
no parking brake 
brakes soft 
hydraulic problem 
no seat belt 

cab glass missing 
no backup signal 
no parking brake 
brakes soft 
hydraulic problem 
no seat belt 

Bulldozer # - cab glass missing 
no backup signal 
no parking brake 
brakes soft 
hydraulic problem 
no seat belt 

Front-End 
Loader # - 

cab glass missing 
no backup signal 
no parking brake 
brakes soft 
hydraulic problem 
heater broken 
defroster broken 
no seat belt 
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Toolbax Safety Meeting 
Form A-4 

Location: 

I Time: 
Meeting Date: 

Job Number: 

Conducted By: 
Safety Topic: 

I Personnel Attending 

I 
Name 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Signature 

I Topics Covered/Cornrnents: 

I 
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Material Safety Data Sheets 

The following is a list of MSDSs for materials, which may be on site or may be brought to 
the site. Additional MSDSs will be added as necessary. 

List of MSDSs 

Acetylene 
Oxygen 
Portland Cement 
Propane 
PCBs 
Mobil Automotive Gasoline 
Mobil Diesel Fuels 
Mobil Delvac 13 10 
Mobil Delvac 1330 
Mobil Delvac 1300 Super 15 W-40 
Mobil Hydraulic Oil AW 46 
Mobilfluid 424 
Mobilgrease XHP 222 Special 
Mobilgrease Moly 52 
Mobil Multipurpose ATF 
Windshield Washer Antifreeze Premix; Monson Chemicals 
Antifreeze and Summer Coolant (Permanent); Houghton Chemical Co. 
Airline System Antifreeze; Power Service Products, Inc. 
Thrust Quick Starting Fluid; Radiator Specialty Co. 
Diesel Fuel Supplement; Power Service Products, Inc. 
WD-40; WD-40 Company 
Spray Marking Paint: orange, blue, white; Rust-Oleum Corp. 



Proauct; A c e l y ~ ~ ~ e  F o m  No.: P - 4 5 5 9 4  Date: October 1997 

PraxairTM Material Safety Data Sheet 

I 1. Cbtmlcal Product and Company I d e a t l f i c a t ~  . 1 
Product 1Ylme: Acerylene, Dissolved 

(MSDS NO. P-4559.G) 
Cbtmlcal Naw: Acetylene 

*CON rmtrgrncy numbers 24 hours a d q  only for spl/l~, I tok,  Jrt, t,~poswt, or occldtnts Involving 
this produck For routlnr In/drma~lon eontact your suppldtr, Prmok rults rtprcsentarlve, o~ call 
1 - 8 0 0 - P W R  (1 -806-771.9247). 

Syaoayrm: Acctylcn. Ethine, Ethyne, 

Fonnulu C, I-$ 

Tclephone: Emergencies: 1-800.645-4633 
CHEMTREC 1-800424.9300* 

R~ukinine: 1-800-PRAXAJR 

I . " '  , '  

2. Comporition 1 Inf~rnaation on Ingrcdlenti I 
Thk recdoo coven rn8tcrlnl.a of m ~ u f r e h u e  only. Ser jecttonr 10 nnd t6 tor IntonnaHon on 

by-praductl gentntn i  dcvLap w, apccldly us Irr welding and cutting, 

Narcylne 
Chemlenl FuaUy: Alkyne 

Comprmy Name: Raxair, Inc. 
39 Old Ridgebury Roed 
Danbury CT 068 10-5 1 13 

INOREDIEM NAME 1CAS NUMBER IPERCENTAGE [OSHA PEL I A C G I H  TLV-TWA*. 

'The symbol %" mean8 "gmater than, " 
"Aceijdone cyllnden a n  filled wlfh a porous material containing acetone (ICAS 67-64.1) into 
which the acetylene is dissolved. ACGIH (1997) has astablishad a RVdTWA ot 500 ppm for 
ecetone md r STEL of irSO ppm. 

3. Haurds Identlficntion 1 
I EMERGENCY OVERVIEW . I 

DANGER1 F lammable  g a s  u n d e r  p re s su re .  
Can f a r m  exp los ive  mix tu re s  wlth air. 

Fusible p lugs  In top, b o t t o m  o r  va lve  me l t  at 208-220'F (98-1044C). 
Do not d i s c h a r g e  at p r e s s u r e s  a b o v e  15 psig  (103 KPa). 

May cause d izz ines s  and d r o w s i n e s s .  
Setf-contalned b rea th ing  a p p a r a t u s  m a y  be t equ l r ed  by r e s c u e  workers .  

Odor :  garllc-like. 

THMSHOLD LIMIT VALUE: Simple asphyxiant (ACOIH, 1997). ACGIH recommends a 
TLV-TWA of 5 @m' for welding hum not othcnvisc classlRed (NOC) that may ba generated during 

Product: Acetylene Form No.: P-4559-G Date: October 199: 

welding with this product. TLV.TWAr should be used as a guide in the control of health ham& and 
not as fine lines bmccn safe and danaaous concmaations. See section 16 for more infarmation on - 
welding harnrdq. 

EFFECTS O F  A SINGLE (ACUTE) OVEREXPOSURE: 

INHALATION-Asphdant. Effwts are due to lack of oxygen. Moderate concentrations may cause 
hadache, drowsiness, dizziness, excitation, excas salivation, nausea, vomiting, and uncomciousnas, 
The vupor 6.om u liquid release may also cause incmrdination, and abdominal pain; effects may be 
delay* Lack of oxygm can kill. 

SKIN CONTACT-No harmtul effect expected from v a p q .  Liquid (acetone) may cause Erastbite. 

SWALLOWINGAn unlikely route of otposurs, but Bostbite of the lips and mouth may result from 
contact with the liquid (acdae).  If swallowai, the liquid may cause nausra, 

EYE CONTACT-Vapor contnining acetone may Mtate the eyes. Llquid m y  initate and cause 
Postbite. 

EFFECTS OF REPEATED (CHRONIC) OVERLKFQSURE: No harm expected 
OTHER EFFECTS O F  OVEREXPOSURE; Acetylene is on asphyxiant. Lack ofoxygcn can kill. 

I\.lED[CAL CONDITIONS AGGRAVATED BY OVERLYPOSURE: Tho toxicology ad the physical 
and c h d c a l  properties o toce~lene  suggest that o v a e q a u r e  is unlikely to aggravate existing medical 
conditions. 

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HU>IAN HEALTH 
HAWRD EVALIIATION: None known. 

CARCINOGENICITY: Acetylene is not listed by NTP, OSHA or IARC. 

1 4. F l n t  Aid Measu ra  I 
L I 

INHAL,\TION: Remove to Fresh sir. If not brathing, $vc artificial respiration. If breathing is difficult, 
qualified personnel may give nygcn, Call a physician. 
SKIN CONTACT! For exposure to Uquid, flush with wtcr and warm frostbite area wirh warm water 
[not to exceed 105°F (41' C)]. In case of rnaasivr exposure, ranove clothing while rhowering with warm 
water, Call e physician. 

SWALLOWNC: If liquid is swallowed, do not induce vomiting. Call a physician. 

EYE CONTACT: In case of splash contamination, immediately Oush eya thoroughly with water for at 
last  15 minutes. Hold the eyeti& open and away born the eyeboth to mture that all surfaces ate flushed 
thoroughly. Urgently s a k  the advice of a physician, preferably an ophthalmologist. 

NOTES TO PPHYSICMN: Aspiratedacetone may cawe severe lung damuge. (fa large gvonfiry of 
muteriul ha.7 been swallowed, stomach contents should be tyacuuted quickly in a manner whrch 
avoid7 a.rpiration. Otherwise, treatment should be directed a! the control o/ symptoms und (he  
clinicul condition. No sprcijic antidote is known 

Copyright 1979.1981, 1995.1967, 1992, 1997 Praxalr Technology, Inc. P a g e  1 of 10 
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EXTINGUISHING SIEDM: Srs paragaphs below. 

PLASH POINT O'F (-l7.8'C) 
(test method) T.C.C. 

SPECIAL FIRE FIGHTING PROCEDURES: Refer to COA pamphlet 58-4, Handing Acetylene 
Cylinders in Fire Situations. 

AUTOIONITION 581'F (30SeC) @ 1 atm 
TEMPERATURE 

DANGER! Flammable gas under pmsure. Evacuate all pa$onnel from danger area. Immediately cool 
cylinders with w a t ~  spray ham maximum distance taking care not to extinguish flames. Remove ignition 
sources if wlthout rirk. If OW are accidontdy **inguished, explosive roignltion may occur, Use 
self-contained brathing apparatus. Stop flow ofgas if without cisk whir6 continuing cooling weta spray. 
Remove all cylindsrs ffotn arm of Bn, if without risk Allow fire to bum out. On-site fire brigade must 
comply kith OSHA 29 CFR 1910,156. 

UNUSUAL F I ~ E  & i  LXPLOSION HAZARDS: ~ x t c a e l ~  flammable gas. Form explosive 
mixtura with air andaxidizing agents, Heat of fue can build pressure in cylindm and cause it to rupture, 
All cylinders are provided with a prossure relief dovice dosipcd to vont contents when they are exposed to 
elovatod temperature. No part of a cytinda should be subjn;t#l to a tmparulure highw than I?S°F0(52 C), 

FLAMMABLE LIMITS 
IN AIR, % by volumo 

If vunt'hg or lcddilg wbtyloas catdha 6r&, do nor mttinguirh dam& Flamrpablr vapors may spread born 
leak crtaring M oxplodre reignition hazard Vapors w be ignited by.pilot lighis, other flames, smoking, 
sparks, heater,, elecbid equipment static discharge or other Ignition spurca at locations distant from 
product handling point. Explodve atmospharcs may Unga, Befora entering area, especially confined areas, 
check a m s p h a e  with bpproved txplorion mcr. 
HAZARDOUS COMBUSTION ~R0t) t fCTSt  Carbon monoxide, carbon dioxide 

1 6. Accldcotal R t l ~ a s c  Measurw I 

LOWER 2.3% ' 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
DANCER! Fl~mmnble gas undtr prwsure. F m  explosive m i w a s  with air. hmcdiately evacuate all 
pasowel from danger uea Use stlf~cont+cd b r m W g  apparatus whas needed Remove all sourcss of 
ignition if without risk Reduce vapors with fog or fine wator spray. Shut off flow if without risk. Vennlate 
aree or move I&y cylindct to wc~*venrilakd area. Ftammabla gas may spread f r ~ m  1 4 .  Before 
entering arm, apocially contined a r w ,  check atmosphere with an 
appropriate device. 

UPPER 100% 

WASTE DISPOSAL METHOD: Prevent waste &om contaminating tho sunounding enwonment. Keep 
p a s b ~ e l  away. Discard any product, residue, disposable container, or liner in an tnvironmentally 
acceptable manner, In full conrptianco with federal, state and local regulations. If necessary, call y o u  local 
supplier for assistance. 

I 7, Handling and Storogs I 
PR&CAUTIONS TO BE TAKZN IN STORAGE] Store and use 4th adsquate ventilation, Separate 
acaylme uylindars &:om oxygen and other oxidizers by at least 20 fect or us4 a barricade of non- 
combutible material. This banicads should be 81 l a s t  S fee4 high and havr r fks resistance rating of at 
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least '/, how. Storage in excess of 2,500 cu A is prohibited in buildings with otha wupanciss. Firmly 
secure cylinders upright to keep them Born falling or being knocked over. Acetylene cylindorr dboipd to 
accept r valve protection cap mwt bo provided with r cap. Scrw orp &mly in plaw by hand Port "No 
Smoking or Open Flames* signs in storage and usa areas. Thcre must be no wurca of iggnition. AU 
elbcoical equipment in storage area must be sxplosion~proof. Storage area must mea natioaal electric 
codos foi Class 1 hazssdou areas. Store only whae tamparahue will not occced 12S°F (52T). Store fLll 
and empty cylinders separatdy..Use a Rrst*h, ~flrsl.out inventory systcM tb prevwt storing ftll cylinders for 
long pcrriods. 

PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylindas tom dmige,  Use a suitable 
hand buck to move cylindas; do not drag, roU, slide, or drop. AU pipod acetylene system and arwiatcd 
equipment must be pounded Electrical equipment must bo nod-~parkhg or~o%ploslon-proof, Leak check 
with soapy water; neva use a flame. Nwer use coppor piping for acetylsae rsrvice; we 
wrought iron, Open acetylma cy.Iindcr valves the minimum amount requbbd for ~cceptablb 9 OW; this or will 
allow you to close valves as quickly as possible inan omergancy, Do not open acctylctra cylinder valves 
more than Ifi turns. Nevur use acetylene at pressures oxcooding IS prig. Acetylene cylindas u e  heavier 
than other cylinders because jhoy are packed with a porous material a d  acotone. Navor att-t to lift a 
cylinder by its cap; the eap is intended solely to protect the valve, N m  kwrt an objkt (e.g., wrmch, 
screwdriver, pry bar) into cap opaninp; doing so may damage the valve and cause a leak. Use an 
adjustable rbap wrench to romove over-tight or rusted caps. Open valve slowly. If valve is hard to open, 
discontinue use and contact you supplier. Neva $hike an arc on a compressed gas cyb&r or make a 
cylinder a pcd of an electrical circuit. For otha precaution3 in using acetylole, see section 16. 

When using acetylene in welding and cutting, read and understand the manufactwet's instructions and the 
precautionary labels on the products, Seo Amoricaa National Standards [nstitute (ANSI) 249.1 wry In 
IVvldlng and Currlng published by the Amarica~ Welding Sooiety,,PO Box 33 1040, Miami FL 33 135 and 
National Fire Protection Association (NFPA) 5 I, Oqygen Fuel Gar Welding and Curtlng. 

I 8. Exposure Coatrols/Pcnonal Protection 1 
VENTILATION/ENGINEERING CONTROLS: 

LOCAL EXHAUST-Use a local exhaust s y s t m  itnocussary, to prevent oxygen deficiency and 
keep hazardous fivnds and gases below applicable n V s  in the workds breathing zone, 
MECHANICAL (generd>-Qenmal exhaust ventilation may bo acceptabla if it can maintain an 
adequate supply of air and keep hazardow fuma and gases below the applicable TLVs in the 
worker's breathing zone, 
SPECMLNone 
OTHER-None 

RESPIRATORY PROTECTION: Use air-puriqing or au-supplied respuators, as appropriatz where 
local or general exhaust ventilation is inadequate, Adequate ventilation must keep worker exposwe below 
applicable TLVs for h i e s ,  gases and other by-products of welding 4 t h  acetylene. See scctionr 3, 10, and 
16 for details, An air.suppliod respirator must be usad &I codnod rpaca. Respiratory protection must 
conform to OSHA rules as speclfiod in 29 CFR 1910.134, 
SKIN PROTECTION: Wcsr work gloves when handling cylinders; welding gloves for welding and 
cutting. 

EYE PROTECTION: WW goggler with filtm lenses sclocted as per ANSI Z49,1, Provide protective 
s c r w s  and g d a ,  if necessary, to protect others. Select sc p a  OSHA 29 CFR 1910.33. For welding. sea 
section 16. 
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OTHER PROTECTIVE EQULPMENT~ As ~~ccrlcd, war Ilnnd, had, and body protec~ior~ whicl~ Italp to 
prevent injury rronl radiation, and sparks. Sre ANSI 249.1. A1 u ~nillimurn this includes wcrlder'n ylovos 
and protective goggles, and may include arm protectors; aprons, buts, shoulder protection, us well ns 
~ u b s l ~ t i u l  cbtbilrg. For welding, sff i  ~wti011 16, Kejprdless ol' protalivc quiprnent, never toucl~ live 
elec~rical p ~ s .  

9. Phyyicnl nnd Chcmicul I'rupcrticu I 

(21.1eC) and 1 atm: 0.906 (at 1 elm: 1.7 
GAS DENSIN: At 32'F (0%) and 1 atm:  VAPOR PRESSURE: AT 704F (21.1°C): 635 

MOLECULAR WEIGHT: 26.04 

SPECIFIC GRAVITY (aIr=l): Al70'F 

0,07314 lblft' (1.1716 kglma) [psig (4378 kPa) 
PERCENT YOLATILES BY VOLUME: 100 Y EVAPORATION RATE (Butyl Acetatenl): 

EXPANSION RATIO: Not applicable 

SOLUBILITY IN WATER: vollvol at 32'F (04C) 

- - - .  ...-..--. . --.- .-.- .... ..-...- .-.-.-.- 
BOILING POINT (10 psig!68.9 kPa): 
0103.4'F (-75'C) 

HAZARDOUS DECOMPOSI'J'ION PRODUCTS1 Thermal ckcompwition or bunling nuy produce 
CO/CO,Y, The wcldjrlg and cuniny process may form reaction products such as carbon tnonoxido ~d 
carbon dioxide. Other docornposition products of normal operalion originate liom the voletiliurtio~t, 
reaction or oxidation of tl~e matwid bcit~u workd 

Gas, not applicable ... I.... . ... ... . ....,.-..... , ...-...- ... _._...,... 

pH: Nol applicable 

I 10. Stability and Henctivi~y 

MELTING POINT (10 pslg/68,9 kPa): -116'F (-82.2'C ) 

APPEARANCE, ODOR, AND STATE: Colorless gas. Acetylene of 100% purity is odorless, 
but .commercial acetylene has a distinctive garlielike odor. 

I I I. Toxicological Information I 
Awtylcne i s  a simple asphyxiant. 

X *  Stuble STABILITY: 

- 

I 12. ~ c o l o g i c a ~  lnformwtion I 

*A~aylcne i s  stable as shipped. Avoid use ut pressures ubovcc 15 psip. 

lNCOMPATl1)lLlTY (materials to avoid): Copper, silver, mercury, or their alloys; oxidizing ugcnls; 
acids; halogms; moisture, 

Uw~nble 

HAZARDOUS PQLYM ERIZA'I'ION: 

I I 
NO ~dvurc  ecoloyicai anwtr c x p k t e ~  Ac~lyIe11e not coniaiu uthy ~ 1 4 s  I or Cluss I\ wo~~bdepletir~g 
~han iJ8 .  Acetylene i s  n a  listed 811 a marine poUulanr by DOT. 

Mwy Occur Will Not Occur 

Product: Acetylene Form No.: P-45594  Date: October 1997 

CONDITIONS TO AVOID: Elevated tunpalure and pressure andlor l l~a  prowncs of n calulysl. 

I 13. Dlupornl Considerations 1 
WASTE DISPOSAL METHOD; Do not anompt ta Jiupasu offwl&d or unwod quantiticr. Return , 

cylinder to supplier, For cmrryency dispaal, bswe cylindar ir) u,w6lCventilatd area or authru, d ~ m  
slowly discharge gas to Ihesttospkaa 

' 

present serious safety hum&. 

I 14. Trwnul~uri lnformatlurl I 

Shipment of compressed pas cylindas that have been filled without the o~ynerfs consent i s  a violation of 
f d r a l  low 149 CFK 173,30I(b)]. 

DOTIIMO SIIIPPING NAME: Acotylono, 
dissolvr<l 

IDENTIFICATION NUMBEHI UN 1001 

SHlPPlNG LAUEL(r): FLAMMABLE OAS 

I IS, Regulatory Information 

The following selected regulatory rquiranctit~ may apply to this product. Not all such rqulramants are 
ida~tified, Users of this product are solely responsible for co~~pllanco with all applicable federal, slat& and 
local regulations. 

'HAZARD CLASS: 2,1 

PRODUCT RQI Not appli~blo 

PLACARD (When repuircd): FLAMMABLE OAS 

U.S. FEDERAL REGULATIONS: 

SPECLAL SHIPPING INFORMATION: Cylindas should bo tratuponod in a secure position, in a 
well.vontilated vehicle. Cylinders transported in an er~cl~sd, n~nvondlatod.wmp~mU of a vuhlckTcan 

EPA (Pnvironmentul Protection Agency) 

CEHCLA: Comprehensive Environmenlal Response, Compensation, and Liability Act of 
1980 (40 CFR Part8 1 17 aad.302J: 

Reportable Quutlty (RQ); Nonp 

SARA:' Suporfund Amndment and ~eauthorization Act: 

SECTIONS 30213041 Requiru omor;ymcy p l a y i ~ y  besed on Thrashold PIanniny Quant iry 
(TPQ) and rclollsa rqpo~tiqy based,on~W~~ble,~Quantit iu~~RQ) of extremely hazardous 
substanca (A0 GFR Part 355):. , .,- I 

rhrcrhdld ~ l a n n l n ~  l~unndty?(~@& ,ban?,,' 
kkhcmcly ~ ~ t d 6 l ( c ~ l u b l k b ~ b ? / \ q p 1 ~ R ~ . $ ~ ) t  ;d& , , 

,, ,,", : ,.'. ( :'\%S'",, f's". , I  .' . , 

SECTIONS 3ilnld Rquire~b~qig~r;M(1toFiq11S8recy D8t1 Sheets (MSDSs) and , : 
. cholnicol inycntory * rcp~j~( l~~1h~iddl1lf l4a~idpo~Ei;~sh~hr~diea1eyw~11~H~hWd '- '- ' 

ca"uor'e8 fy y! P ~ @ U ~ ~ > ~ ~ - ~ ~ ~ I ~ ~ ~ ~ . , ~ : , _ ,  : ;,,, , ,*,,;<A 9 .. : ;v7,,-;.! & +  i' . 1,. . 
. - 

,IMMEQI*Ta :NO; ' ( 4  3,; yiPR&M,h .Yb -,: ; 4 I* 

DELAYED: NO ~ $ ' d ~ l ~ \ f r l ~ ~ ~  Y& 
, .. . t , ,+ ,', " ?rj7&K$$ GY& t:' !' ' , , 

, 2 ,- 
I . - .  ' 
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on ICC tnl ---ttc 
J CFn- - isk ML _ .eat Pr, ior Ch- .... --. Accido .... , ,.dleasc r,~.+cltion: 

Requires development agd impltmentrtion of risk mananenicnt wonrams at facilities 
thaimanufacturd, use, store, o i  othcnvise handle regulatgd aubsianc% in quantities that 
cxceod rpeclfled threaholda, 

Ace1 lens b listed as a regulated substance in quantillc~ of 10,000 pounds 
(4.51; knh o r  greater. 

TSCA: ~ o x i c  'S ibs i i i k i&ni i i i~c l :  Acct lens la llsled on tho TSCA Inventory. 
OSHA (OCCUPATIONAL SAPETY N& HEALTH ADMINISTRATION): 
29 CFR 1910.119: Procasr Snfotv Munasomenl of bllnhl~ Hazvrdouv Chcmlcals: Kcouircs 
tacllitler to dovelop a p r w u  safety manigomont proirain based on Threshold Ouantit~es (TO) 
of hlshly huardour chemlcala, 

Aectyl~ne is not llsted In Appendix A a r  a highly hazardous chemicul. Howcver, on 
praccse that involves a flammable goa on silo in ono Itmilion, in quuntlticx ol 10,00d 
pounds (4,533 kg) or grcnlcr is wvorcd undor thin royulnlion U I I I C ~ ~  tho gnh is uhcd 
ar  fuel 

STATE RECULAT~ONS.' - -  - - 
 CALIFORNIA:?^^^ product I8 not Listed by California under t h ~  Safo Drinking Water TOXIC 
Enforcement Act of 1986 (Proposition 65). 
PENNSYLVANW Thla product is rub ect to the Ponnaylvvnia Workor and Commwnlty Right- 
To-Know Act (35 RS. Sec&iona 7301-7i20). 

I 16. Other Inlormallon I - - 
ADDITIONALSAFETY AND HEALTH tLAZARDS: Usiny ucctylcno in wcldiny and cuttiny my crcntc 
additiondl hazards: 

FUMESAND GASES can be dan eroua to your health and may cvusc serious lung disease. 
Keep your bead out ollumea. Bo oot b n a t h r  lumea and ares. Uao cnuugh ventilutlon, 
local exhaust, u r  both to keep turner end gaaea lrum yuur%nuthlng zone und the gcnervl 
urea, S h o ~  tcfm ovenxpoaum to fumes may nsu l t  In d l u l n r r ,  nuuu6w, dryneua o r  tdLvtiun 
or noaa, throat. and eyes o r  other almllar d i a c o m f o ~  

Fumoa and gases cannot be claarlfiod rlmply. Tho amount and ty dopend on the metal being 
worked and the process, procedure, equipment, and aupplioa uaed?~oaalblo dangerous materials 
mav be found In fluxes, electrodes, and othor materials. Gct a Mvlorlal Sufetv Data Shcct (MSDSI -. 
forivow nraterial vou ure. ,- - -  - -  . ---, 
~ontam:nbn~s in-I& aiimay rdd lo ihe hazard of fumea and gases. One auch contaminant, 
ehlorinaled hydrocarbon vapors from cleanln and degrearlng aclivitiea, poses a s ccial risk. 
* Do not urr rlectrlc arca n tho pmronco ofcblorloatod hydrocarbon vapon.~lghly  toxlc 

phuegcnr may be producrd, 
Metal coatings such as paint, plating, or galvanizing may gcnerrte harmful fumes when heated, 
Reslducs from cleaning materials may also be harmful, 

7 ,,P 111 
- -  

down in a safe and environmentally sound manner In complianoo with all federal, state and 
' local Iswa; then repair the lank. Never ground a compmssed gas cyllnder o r  allow 11 ro 

become porc of On r~eclrlcal e~rcuil. 
Read and understand the mrnufaclurer'r instructions and tho prccautionap label on the product. 
Sor American Nwtlonrl Standard 2 4 9 A  "Slfoty in Woldin and Curlin ubllshed by the 
American Weldin Soolety and OSHAPublicatlon 2206th CFR 1916; $6, Government , 
Printing Office, dshiegton,  bC20402 b r  more delalla. For funher aafety and health Information. 
ask your welding products sup ller for manuhcturer's $afety publlutlona. 
Be ruro to read and undcntan8all Iabola and lnatructlona aupplied wllh all contslnerr of  his 
product. 

MlXTURES: When ou mix two or more gases or I1 ueflod gaso, you can create additional, 
unexpected huards. 6btain and evalustp the safer ln~ormation for each component before you 
producc the mixture. Consult an indurtrtal hyglenit, or other trained poraon when you cvltluate the 
end aroduct. 
~em\mber, gasor end ilquidr have propcrtler that can oauao serious injury or death. 

HAZARI 
NFPA R A l  r c y v u ;  

HEAL' 
' FLA 
Rep 
SPE 

STAM)ARD V A ~ V E  CONNECTIONS FOR W.S . /VI(D CANADA: 
' 

, THREADED: Tho GQA-510 COMOC~~O~ is slandard for cylinders of 
greater than Sosu 11 erpaolt For additional llmllcd 
standard connccllonr, roo c ~ A  Pam~hlct V.1 lirled 

PLJJlLO. 
For other safe practices information and a more dotailed description of the health hazards of welding 
and their conscquencoa, sce your welding products supplier. 

NOTES TO PHYSICUN: 
Acute: Oawa, fumea, and dusts may uuae  irrltalion lo tho eyer, lungr, nore , and throat. Some lorlc 
~ s e c s  associated with weldinn and related proccraoa may c a u n  pulmonary edema, asphyxlatlon, and 
Jeath. Acute overexpoauro f i y  include ai'gns and r mptoms such as w a i c ~  eycs,nomand throat 
irritation, headache, Jiuit,ess, difficulty brcnthlng, hquonl  coughing, or c est pains. 
Chronic: Protracled inhvlulion of air conluminnnts may lead to tholr accumulalton in the lungs, a 
condilion that may be Men as donso areas on chest x-rays. Tho reverity of ahango Is proportional 
to the Ion th of exposure. Thc change8 seen are hot newaaafily urociated wlth symptoms or a l p 8  
of roducc8 Lung funotlon or diroaee, Ih addition, the changba on x*rays may be uussd by non-work. 
related factors auch ra amoklng, oto. 

PROTECTIVE CLOTHING AND EQUIPMENT FOR WELDING OPERATIONS: 
PROTECTIVE GLOVES: Wear welding glovoa. 
EYE PROTECTION: Wcar a helmet or uuc a fa- shield wlth a filter lens. Select Ions per ANSl 
~,I:-P~oy!d,e protcctivc rcrccns and flash gogglou If needed to protect others; aclecl pci OSHA 29 
LPK IY1U.IJJ. 
OTHER PROTECllVE EOUIPMENT: Wear hand, head. and body protection. (See ANSl 2.09. 1). 
Worn as needed, then help pievonl injury from radlalion, aparlu, and alectrlul shmk. Minimum . 
protection includos woldcr'r glovea and a facc uhlold. For addad protection aonuider arm proleclora. 
aprons, hata, shouldor protccilon. and dark, wbutantlalclothlng. 

OTHER HAZARDOUS CONDITlONS QF UANDLING, STORA'G&AND USE: Arcs and s p r l u  can 
i nirr combus~lble W r d a l s .  Prevent firoa. Refer to N F M  5lB. "Cuttln and Woldlhg Proauaa. 
h igh p r r s su r rpa .  Wsc iping and equipment adoquat~ly do11 nod to w l k U n d  prouuroa to bo encountorod. 
Aulylone 8yaIorna ahoulgbo lnaullrd only b y n o n ~ k n o w l e ~ l o  of lho unlquo'pt6prIioa of acaIylrno and 
trained and ex rienobd In such In~tallatlon. r r  a w y / m m  hrat spark,  and opm jlrrmr. U n  only apuk- 
proof tools an8aoxp~osion-proof o uipmont, 1" cRoorlng roo~s andrqu l  mrnt, avoid m r r i a h  I n c o m m l r  
wifh acrtylmr. Co per, stlver an1 mercury; their salts, compounds, m8h18h+wncantntion alloya can fonn 
explosive cornpounce with acatylone. B r w  wnlainln l eu  than 659booppor and c o d n  nlckel alloya u e  generally 
acceptable for uso In acetylene rerxlco, but may no1 %e adsquato If hlgh corRUlon or cxccu moisture la roront. 
Prevent revrrsr ow. Us0 a check valve or other prolectlvo drvioo In m y  line or plping from tho c lin8cr. Gas 
can causr nrpduflocalion due 10 oxygen deflcionoy. Storo and u" wllh adequato,ventllatIon. ~ l b a o  valvr 
nller each use; koe c l o ~ d  even when empty. Do  no; stn'kr an  are  on the cy1M.r. The defect produced by an 
arc bum could leaxto cylinder rupcure. N ~ v r r  work on opnssurludsyslem . If bere is.. leak, c l ad  the cyltndcr 
valve, BIOW tho aystem 8 of 10 

Praxalr aukn urorr at thla produat to atudy thla MbtOrlal Sahty  Data Shurt NSDS) and~booomo awarr of product 
hazarda and aafet Information. TO promote safe uuo.of thla protlucl,.brursr ahould.~$;) notlfy omplo sea, ngenta 
and contracton orthe infonnatlon on thir MSDS and of my  other knoGn product huu&.and rnfoty !formallon, 
(2) furnish thla Information to each umhaser of the product, and (3) a$k each purchinr to notify tta employoea 
and curlomera of the product hazer& and safety Infonnatlon. 

Tho oplniona oxprerwd herein rro thoaa of@uaJlfled oxporU wltb Praxslr, Inc,, 
We baliovo that tho lnfomatlon contalnqd-heninflwpumnt u oltherdate of this 
Matorial Safely Daln Sheot, 8111- the ura..cll t L Inlo~rrlon,and:thebndltlonr 
o f u w  of thb ~roduct  are not wllhln thc antr~~ohPtixab~.tnoOO:lt L the usor'a 
obligation to dotormino tho condl t jon~crLufo,~w ~ . l h o . ~ k d b $ :  " 

Praxair MSDSs nre furnished on u l e  or dclive by Praxdr or tho lndopondont dLelbuton and.auppllon who package 
and rrll our product#. To obhln c u n o n l ~ n x & ~ ~ ~ ~ r ~ l o h t h d u  "rodihr 'conlacttyour h&alr roloa reprorentatlvo 
or 1-1 diatrlbutor or rupplior. I t  yow have quoadonsnga l n ~ t < ~ b ~ d ~ l & ~ k  w~u ld~ l lko  chcfomnumbsr md 
date of tho la~oatMSDS,or would Ilk0 tho namoa of ~ r i ~ d f ~ ~  urn In yoU.lr.od,p bnwor wrjte,tho Prarab QII 
Center (Phone: I-~GGPRAKAIRI A d d r w :  Prrxrlh h d ~ P ~ ~ c & # * ) ~ d n a t 6 d d ~ ~ . &  '14l5017891). 

"ixrlr; f nc, 
0ld;RId ebu Road 

Dmnbury, a d * & 5 t l l  



Pm,duct: Oxyqen . I 
Form No.: P-4638.0 Date: October 1997 

PraxairTM Material Safety Data Sheet 

I 1, Chemical I'roducl and Conipany I d u n l i f l c ~  

Fonnulat (C~hrmlcrl Fumllyt Not applicable 

' Telephontt Emergenciu~ 1-800-645-4633' l~umprny  Name! Praxnir, Inc. 
CHEMTREC 1.800-424-9300. 39 Old Kidyebury Road  

Rou~ine: I-8OO.PfUYAIR ( . Danbury C'T 068 10-5 1 13 

*Call Plnagoncy numbers 24 hours a day only for ~pil lr, leaks, Are, exposure, or accidents involving this 
prodycl. For routine infornution cantncl your supplier, Pruxair soles reprusmtnrive, or call 
1.800.PRAXA1R (1-800-772~9247). 

I 2. Comporttion / ~nformwtioq un  Ingrcxlicnts I 
For custom mlxture8 of thin product requmt r Matrslrl Swfaty Dwtw Sheet for twch cumlmnent. See 

Stctlon 16 lo t  Imporrunt lrforkrtlon wbout mixtures. 

INQREPIENT~NAMI (GAS NUMBER IPBRBENTAOB /OSHA PEL ]ACQIM TLV-TWA . - 
Oxypon ,. 1778'2-44-7 b@s%* 1 None cunsntlv l ~ o n e  currentlv 

'The Symbol 3" meens "greater than: 

EMERGENCY OVERVIEW 

WARNING1 High-pressure, ogldlzing gas, 
Vigorously accelerates combustion. 

Seff4ontalned breathlog, sRperatus n a y  
be.requirpd by'rbrqae Wtkem, 

Odorc None; 

THRESUOLDtLIMI'P,.VhLUE~ Nonocurrmtl'~ o s t n b l i ; h & ~ ~ ~ ~ ~  1997 rwonlmond 
o f  0.9 Wm' for we!ding.f\uner not othanviso o l a h i f i c d ( ~ 0 ~ )  that I M ~  bogonnatd dunng welding with 
rhl~product, Soo scation'l6 for moro inforrnatio~ on,woldiny hawrb. 

,1~&4W~IQN~Brsething 80% or moro oxygmat annolphgic prer#ure for more than a few hours 
may cruw ~ l ' c t u l l l n p u ,  cough, roro throat, chat pain and bmthlny di tbuly. Brcnthlny oxygen at 

CopyfigN la74 1986, I@@, 1097 Prurak Trdtnokgy, Ina Page 1 of 10 
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highn prcssurc incrcoses tho likelihood of adversc efkcts wlthin a dhorca tune paled. Brceth~ng pure 
oxygen under prnsure may couss lung dornnge nnd also central navous system efrects rmulting In 
di7zinas, poor coordina~ion. tingling senrnlion, virunl and hurrinp disturbances, muscular twitching, 
t~ncoliscious~icss and conwlsions. Urcothiny oxyp i  under pressure m y  cause prolongation of 
:~tlnpl~t~on lo dnrkncss and rcduccd pcripliaal vision. 
SKIN CONTACT-No harm e x p t d  
S\VALLOWINCFT~~~~ product i s  n gas a t  normal lnnperature and pressure. 
EYE CONTACT-No hnrm oxpcctsd 

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: No l i ~ n n  expected 

OTHER EFFECTS OF OVEREXPOSURE: See section I I, Toxicological Information, 

MEDICAI, CONDITIONS AGGRAVATED DY OVEREXPOSURE: See section I I, Toxicological 
Information. 

SIGNIFICANT 1,AUORATORY DATA WII'H POSSIBLE RELEVANCETO HUMAN HEALTH 
HAWRD EVALUATION: None known, 

CAUCINOGENICITYI Oxygen is  not listed by NTP, OSHA or IARC. 

1 4, F i n t  Aid Mcasures 1 
- - -- -- -- 

INHALATION: Rnnove to fresh air. Ifnot brcn~hlng. give artificial respiration, K a p  wctlm warm and 
st rcst, Cnll a phymician. Advise the phyrician that the victim has been otpused to a high conccnhallon of 
oxyycn,SKlN CONTACT; No nnuryoncy cars anriclpated. 

SWALI.OWINGI Thla product is a gan at normal temperature and ptmsure. 

EYE CONTACT: No emerycncy care anticipated. 

NOTES TO PII YSICIAN:  Suppor~lllc /rentmen/ slroul(1 Inclrcde Imntrdlare .redallon, an//.coni~ul.r/~*c 
tlrernpjr Ij'nco(lct1, nnd re,c/. Seo soc~lon I I ,  ' I i ~ x l c o l o ~ c a l  Injhrnra~lon. 

I S; F l n  Fighting M o ~ s u n s  

FLASH POINT Not applicable ~AUTO~ONIT~ON Not applicable 
(test method) ~TKMPERATURE 
FLAMMABLE LIMITS (LOWER Not applicable (UPPER Not eppliceble 
IN AIR, ./r by volume ( I 
EXTINGUISHING M EDlAt Viymously accelerates combustion. Use media appropriate for surrounding 
lire. Water ( o . ~ .  mafety thowu) Is tho pra~orredaxtlnyulshing media for clahlng fires. 

SPECIAL FIRE FIGIITING PROCEDURES1 
WARNINC! HIgh.prcssure, oxldlzing pn, Evacuate all personnel fiom dafiyer arm. lmmedialely deluge 
cylinders with wnlh Rum maximum dirtonce until cool, tltcn move them away from fire area i f  without 
risk, Self-contained brmthing apparatus may bo required by rascuo workers. On-site firc brigados must 
cotnply with OSHA 29 CFR 1910.tS6. 
1INUSUAL FIRE AND EXPLOSION IIAZARPSI Oxidizing agent; vigorausly accelerate8 combustion. 
Contact with flamrvable m t d a l s  may cause fire or explosion. Heat oftire can build praswe in oylinda 
and cause it to rupture. Oxygen cyllndas arc q ~ ~ i p p c d  with a prnsure relief devica (Exceptions may &st 
where autliodzcd by WT.) No part of a cylinder should be subjectad to a temperature higha than 
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STEPS TO i j i ~  TAKEN I P . ~ & ~ E ~ I . ~ B ' ~ ~ ~ E L ~ J ~ E ~  OR SIBILLNO: 
W A W l N C l ~  ~ll~h-~ruiuheiarli l&ln~:~aa,; Shut olPflow irwithovt risk. VCIIIIIIIO Area or IIIOVU cyIrt~(Icr 
to wo~I -vcc~ t i~ r (~  aroa. ~c~&voaU l l la t~u~blo?wlr io l r  Roln vioi~tity,Oxygun Inlrrl novcr LK 1x1 IIIIIICYI 10 

taikr r n  oily turfaca, ~1*lryclkhcu,.w a l ~ u r  cu~nbuntiblu ~tut~riul .  

WASTE QIS,t.OSAL M E'I:SIOQtt ~annrr;ym~\~ b ~ o ~ ~ ~ a ~ ! j q p j ~ y r t i t ~ ~  the uurroundtnw unvlronrlrcnt. Kwp 
p a w n d ' r w a ~ ~  Diicwd'nsy, g~.dl;lpG twiduo, dirporeblu coniaincr w lilts in an onvir~n~nallully 
.~captabkr ~~~r\-q~~~ig,,~l~,~~~~~~i~~);p~~itI~:tixlo~nluta~rk~ W I ~ ~ W ~ ~ C ~ ~ U ~ ~ ~ ~ I I $ E ~ I ~ ~ ~ I ~ I ~ U ~ ~ ,  cull your IWUI 
, i q p l k . k  olrlrtsncr, ' 

' 

k ~l 'w1~dt in~a1148~br~g0 
' ' r n . 1 ,  . - . a * -  

~arcXuho~s T ~ B E ' $ ~ ~ ~ I ' Q R A o ~ ' ~ I o ~ ~  U I ~  uw Gih udquarc vc,~tt~;~~run, uwily dutt 
-~i~?psaw%niind o ~ ~ ~ $ d r & i ~ & s ? ~ ~ a r 1 1 ~ u x ~ ~ u r r . c ~ l i n ~ e r u . k ~  t~uynpblcs by tlt IW~ I  20 TSI or use a 
banicucb o f n ~ ~ c o ~ n h w r J ~ l u ~ ~ t q ~ i n l ~  Thir burr,icnde uhould ba y,'lfb,st J:fvtltiyh and have n fire 
lor l rwco totiny o f  r ~ t . ~ ~ ~ ~ $ , I i ~ u ~ ~ f i i n t ~ y  raucu-c)tlin&ru uprl&ltrJto kcqj tllcnrr.lka~i Talliog or k l t r g  
~ k ~ ~ o w ~ ~ c S p r ~ ~ v o l ~ ~ ~ ) r r t p ~ ~ a ~ I ~ ~ w j ~  lit111IyC plucu~byI~ui~&Sto~u only wItr*o latlpaellrre will no1 
&&.124*E'(~2~~)~t$~/b 1~ll;uid~oct1p$):[if!dm rrp#~tqJy, U$a u lirut~in, lirst-ou~ illvcntory systan to 
prevow rtorhy full ~ ~ l i n ~ & ' j ~ ~ ~ l ~ ~ ~ ~ o 3 y .  . . " 1 .  , , r . ' . . l  . 

, P R E C A U T I O N S ~ ~ T Q ~ C ~ ~ ~ & ~ ~ N ~ l ~  kIA;NRLINGj~)o(odbcyl(ndas lion) du~tiugc. Use u surtltble Itand 
truck to movaaylinJrrr; dafnwedq, rolt,*?li+; or 'drop. Nuv,~r nttunpt 10 li0 a cylinder by itr col~; the a ~ p  
h Int& ioldlP t6.prankct ilrdkrlvu, Nova i ~ w t  M object (a.m., wrench, scrcwdrlver, p v  bnr) it110 cnl) 
olpniogs; &in$ ,p,n~y ~ x ~ ~ ! J ~ 8 y u I v e  ond cuuw a Iwk, lJra un ndjuwtublc strnl) wrcllch to rcrllovc 
,ovor;rigbr rurlcd pipr,,Qp$$h)vg Slowly. 1f~alvo. i~  hardlo upral, dlucontinuu usc und cortltlcr your 
ruppllar, ~ww,$dpk ww,~,~!y31li&h@t d i~ ;~ t l y~ lo~anppurc~ f  tI~u'cyIi~dor. Higlt tnnpertlturus IIU~ ' &rrisydihd +lindsr md c~uldosurr tho prasure relief &vice to fail prcmuturcly, ventiny the cyltndcr 

, contonu. Never, ctri l iaq arc 011 acumprw'rJ gas cyIi.rldar or mnku u cylindrr pan of w olcc.nical C~~CIIII. 

For ohr p r w i a n ~ ~ ~ ' u ~ j t ~ # ' o ~ & ~  tw'w!lon 16. 
~ 

L ' b  I. 3 ..;*- ,$ > I , -  

hqaql/pq, ~ h u r u + k l ~ o ~ e r ~  in  woldigg and cu~ng:Rwdul.mdut1da~u11 lllo n u a u l i c ~ r r t r  
in '&c;dmud~hc~pt~ut ia lwq lubels onasha produclr. $wAmericun Natio~tal Stunduds last~tu~e 
(~NS@Z40:?$@1p!tr Mu/lih18 u~rdC'ut~rrr~, publivhed by tho W i c u n  Welding Society, PO Llox 
3L~.&fi;iMiamiy:1~Iwi&~~33135~ un&Mr~ionul Viro hc4w1bi  Adsociation (NFI'A) 5 I, (Jxy#ur~ I.rrel C;frv 
HF~4ht$iw,d C:ut!lfi&, KK - +, 

. . . . .  . 
< ,  . .  . . 1. 

^ . . . . .  . : . . . . . .  
: . .  . :. .. :;v~i~~+~q~r,~~rhic;g~t'~bb~Qm~~[3uij: : . : . .  ,,w4b: ws,.ug y:Zf- . I & , y  , i . ,  . : . . .  ..- . . ~ .  *, . . . .  ........ , 5 . . .  . i: . . . .  

... . . . . W ~ @ l ~ ~ : r r d ! a c i j p Y ? t u ~  i@+i&i#(dij, to  yr&dnt ~ I I & C P ~  oxyhcn 
..:.. . . . .  . . . .  : .': . ~ c n k ~ i 6 & i w ~ ~ i R . R . ~ o l d i r ( ~ . J ~ ~  h!u#&u$ ~ n q s . ~ ~ . ~ ~  below applictiblu . .  TLVs in i l ~ u  
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MECHANICAL.(gtncrwl)-Gewal exhaust vcnttlation may be acceptable l f  II can nurnliltn a 
supply ofair that is not loo rich in oxygen und, during wcltblry, CIIII Lw IIW~~OUS dlld 
p w s  LIcIbw the u ~ ) ~ ~ I i ~ u b l e  'I'I.Vs i11 tllu WOI ksr's breutltilla zone, 
SPECIAL-None 
OTtIEH-Norio 

RESPIRATORY PROTECTION: None required unda nornul us .  However, air-suppl~d resplrarors 
urc rcquiral wltilc working in confind spuces with llur product. For welding, use au-punt)iny or 
uir-supplied respirators, as appropriate, W ~ L T C  local 01. ganaal exhaust vmtilallon i s  inadequilte. Adequate 
vcntilutio~l must kal, worker exposure below opplrcnble 'TLVs for furncs, yases and other by-products of 
weldilly with oxygal. Sac: rcctions 3, 10, and 16 Ibr delails. The respiratory protslton u i l  must conl'or~n 
with OSHA ruled us specilld in 20 CFR 1910.134. 

SKIN PHO'rECTI,ON: Wear work glovcs whw handhltg cylinders; weldmy ylovo for welding. Glovn 
rnust be frw oroil ultd grwsc. 

EYE PROTECTION: W w  safety glosses wllcrt handling cylinders. For wel&ilg, wear goggles wllh 
fi lta Iclls selected us p a  ANSl 249.1. Provide prottxttvc screens and goggles, ~f necessary, to prow! 
otllsrs. Selcc~ us p a  OSHA 29 CFK 1910.33 

O'fIiEH PHOTECI'IVE EQUI18M EN'I': Metala~sal slloes Tor cyllndu hnndllng Seltrt In acco~dnr~cc 
WIIII OSliA 29 CFR 1910.132 and 1910.133. As n d # l  Tor wcl&n& wear hand head and body protectlo 
to l~clp j)ruverll Injury from radialion sr~d sl)arks. (Sw ANSl 249.1 ) At a rlunttrurrn ~ h ~ s  ~ncludes weIda's 
ylovuv and protccttve yoyyla, and m y  ~nclude urn1 protectors, aprons, hats, shoulder protecllol\ a, well a 
subs~un~ial claltiny, Reprdltss of prolcalve alulprllwlt, never toucl~ live clectr~cal pans. 

0.083279 lbs/fta(1.326 kgfm3) \applicable 

PERCENT VOLATILES BY VOLUME: 100  EVAPORATION RATE (Butyl Acetate.1): 

I 9. I'hysiclrl und Chemical I'rupertia 

IGas, not a~olicable 

MOLECULAR WEIGHT: 31.9988 ..- 
SPECIFIC GRAVITY ( a l p 1  1: At 70eF (21 . i °C)  
and 1 atm: 1.105 - ' 

GAS DENSITY: At 70'F (21,lVC) and 1 atm-, 

BOILING POINT (1 atm): -297.33'F (182.96'C) I ~ H :  Not applicable 

FREEZING POINT (1 atm): -361.8"F (-218.78"C ) 

APPEARANCE, ODOR, AND STATE: Colorless, odorless, lasteless gas at normal temp. 
eralure and pressure. 

EXPANSION RATIO: Not epphcable 

SOLUBILITY IN WATER: vol/vol al 32'F 
(O'C): 0.0491 

VAPOR PRESSURE: AT 68°F (20'C): Nol 

1 I I I 

7INCOMPATIBILITY (matedab t o  avoid): Cotnbustiblc rmterials, asphalt, flnrnmable macrrli~ls. 
espccitllly oils and greases. Oxygen reacts with nwty ~narerials. See NFPA 491 M, Mrrrrrrol n j  Hr~;rrrtiu~r.j 
Chunrlcal Ituacrlons tbr dctails. - -- 
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l 1 A ~ H D O U S ~ P O L Y M E H I U r l ~ N r  I ~ w y  Occur I l~l l l  ~ n t  0ccur 1 x 
CQN.DI'PIQNS.'f'O AVOlDr Nono currontly known. - 

I I I. 'l'oxiculopicnl Cnforn~wtlon 1 
At at~iwpl~eric cor~~untration arid proruura, oxyyol~ pwov IIP toxicity kurrlrrlu. At lriyl~ collccrltrutlorls, 
nrwbam prorna~wr in fu~l r  IIUIY sufl'ur dalnycrl rotir~nl,dunu~y (ruri'olut~rc~l libropluato) thrr cut1 proplcss rv 
ratlnal datachr~~la~t MJ bli~ldr~uo. Rolinul clrllwya t~wy aluo.cwur ill ndultu exposrd lo IOU% osygec~ for 
axtsndrd p e r i d  (24 to A l l  I~quru) w ut yrwta 111~11 UIII~~~IIW~C I)rcu)llrc, ~UII~CIIIUI'IY ill ir~dividuul~ WIIOSU 
fl~thul circulution bus b ~ r r  prnvi~ualy uurnproltriuacl. All i~~dividunlr cxpworl Ibr loliy period$ to oxyg~11 III 

high praolrwa curd 011 who oxlli,bit overt oxyypn toxicity ullould hl~vo ophtlroltnoloyic cxrr~nirllio~~u. 

At NO or morq atmonphc7.ar, toxicity lo tho Cmtral Narvoua Syatarn (CNS) occurs. Symprotns ir~cludc 
naurca vomillny, diuhias or vertigo, muscle hvirchlny, viaioli chunym, nnd loss of cor~sciousness ar~tl 
gmu~lizcd aoizuras. A!thcw U~IMIYPIIWOS, CNS toxicity OOCUPP ~II INS than two hours; at six atlnouphcrcs, 
in only a fbw minutes,. 

Phtimts with:chr~nic obsnuotive pulmonary dlrrwo r G i o  carbon di~xide nbnormnlly, If oxyyen is 
rrdminis~aed, raising tbcir blood oxyyan cor~cr~~trnt i~~l,  their hrcuthing bcco~nes deprasd and reiarnd 
carbon dioxide rises to a dullgcrous level. 

h imel  rtudia squest that the a&ninisiration o f  cmain drugs, including phenothiazt~~t: drugs a ~ ~ d  
chloraqyinq incrwsa \hc rusceptibility to toxicity [torn oxyyon nt hiyh concalourioas or pressures. 
Animal rtudiq also i11disat.c ~lrut vitamin E &licra~cy may incrwsu uusqtibility to oxygct~ toxicr~y. 

Alrway ohstructian durinh hiyh oxyken tct~sioti inay caupc alvoc~lrr collapse following abaorp~ia~ ordrc 
oxygen. Si~rululy, aoclusion oftlro custsclliali tuba muy causa rctructbr of the rt;rr&urn and obstrucllon of 
tho puuraral sinusaa may produce vacuurn~type hadachc. 

No rJwrvo a l g y i a ~ l  c(rccts expwtul. Oxyycn d w  t~ot conruin utry Cluw I or Clurs II ozolrc-dcplcti~~g 
chcnuwcllr, Oxyycn is nol.~littdur uriwino ~wllutont by WI', 

13. I)lultuurl Considerntionv I 
WASTE DISI'OSAL MKl'l~IODr Do 1101 uttcnpt to dispose o f  raiduul or unusccl qt~lltltities. Retlrrrl 
cylin&r to rupplier, For allagency disj~ual, ricculv cyli~rder in a woll~ventilutd a ra~  or outdoors, 1hm1 
rlowly dischiuys gar to IJIU utlnorplrae. 
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I 14. Tmnuport lnrorntrtion I 
HDo'f'llh10 SIIIPI'ING NAME: 0sygc11, IIAZAKHD CLASS: 2 , 2  
co~novcs~cd 

SIIIPPING LABEL(#): OXYOEN. An oxygen label nuy be used for do~nestic slripo\ent In the Untred 
Srsla and Ctuladu in place of the NONFLAMMABLE OAS R I I ~  OXIDIZER Irbcls (49 CFR Pun 172) 
PLACARD (When requlred)~ Nor~flcu~~rmblu gns or oxyyrrr 

SPECIAL SliIPPING INFORMA'I'ION: Cylit~das sl~ould be transported III a secure positron, In a 
well-vcntilatcd vchicle. Cyllndcrv transpond in an alclosod, aonvcntilutd coruyurtrnenl of a vehlclc CJII 
present serious safety hazarb. 
Sl~ipmunt of compr*lsd yrs cylinders hut hove bee11 filled withou~ the owner's consent i s  a vrolatron o f  
fc&nI law 149 CFR 173.301(b~l. 

?'he following selected reyuletory requirernalts m y  apply to this product. Not all suclr rquiranents we 
idartifid, Usas oft l~is product are solely rtipor~siblc fbr cotnpliunce with all applicable federal, scale, and 
local rebulutions, 

U.S. FEDERAL REGULATIONS: 

EI'A (Envlronmenal Protection Agency) 

CERCLA: Contprche~~sive Environ~neniul Response, Cornpensatio~~, and L~abllt~y Act of 
1980 (40 CTK Purcs 117 and 302): 

Relmrtnble QUM tity (HQ): Noi~e 

SARA: Supcrhnd ~ ~ n c r ~ b n c n i  and Rrclu~l~orization Act: 

SECTIONS 3021304: Ruluire ctnerycncy plnlrl~ing based on ll~reshold Planning Qumtily 
(TPQ) and release reporting based on Reporlabl~ Quantities (RQ) of extremely hawrdous , 

substanw (40 CFR I'urt 355): I 

'Threshold Plwnnlng Quantity (Tw): None. 
Extremely Clruwrdouc Suhutuncu (40 CFH 355): None. 

* SECTIONS 31 1n12: Require subrniss~on of Material Safety Data Shcrts (MSDSs) ud 
chemical inven~ory reporting with idm~tficatio~r of EPA lrazard cnt~orics, The hazurd 
categories for this products nro as follows: 

IMMEDIATE: No I'RESSUKE: Yes 
DELAYED: No REACTIVITY: No 

FIRE: Y a  

* SECTION 313: Requires subrnisvion o f  annual rcpons ofrelease of ioxic chanlcals t l u t  
appw in 40 CFR Purt 372. 

OXY~CII dws not rquire reporting uudcr Section 3 13. 

$0 CFH 68: Risk Mannymm~t ~l'royrurn for Cl~e~i~ical Accidental Relase Prevcr~lroa: Kquircs 
dcvclopma\c and inrpln\\ontu~ion ot'risk manugomen proyrurris at I'acilities that inanufucture, 
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cyym is not Listed an a reyula~ed substance 

TSCA: Toxic Substances Control Act: Oxygen is listed on the TSCA invet\lory. 

OSHA (OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION): 

29 CFR 1910.1 19: Process Safety Management o f  Hiylrly Hazardous Chdcnlm: Rquires 
facilities to develop a process safay uwuyutmnr progratn based edon Thrshold Qunntirics.(TQ) 
o f  h i a l y  hazardous chnnicals. 

Oxybm is not listed in Appoldix A as a highly lurwdous chwnical, 

STATE REGULATIONS: 

CALIFORNAt  This product is tux listed by California under the Safe Drinking Water Toxic 
Enforconmt Act o f  1986 (Proposition 65). 

PENNSYLVANlAt This praduct ia subject to the Pennsylvania Worker and Coranunity Ri&t-T@Know 
Act (35 P.S. Scctiona 7301-7320). 

I 16, Other Informat ion 1 
Re sure to read and understand 1111 labels and inatrucbions stipplid ,with nll oontaincra o~this'pro3uct. 

WARNING: Medical grades o f  Oxygen aro subjact to strict federal regulatig and are Ibr usu only under 
rhc conrrol of a licensed physician or clinician, familiar with tho product and its hazards. 

ADDITIONAL SAFETY AND H E A L T l l  HAZARDS: Hlgh-prkvsure, u x y d l d n ~  gas, Clean all 
~ u g m ,  valves, regulators, pipink and eqdpment to be uatd in oxyym rcnicc in accordanoo with COA 
pamphl* 0-4. I, Keep cylinders and their y~lves.fiw.ofoil and gease. Use piping und equipmait 
adequately designed to withstand pressures to be alcountered, Close cylindu valvo anor each use; koop 
closed even when anpty, Never use wen as a ~uhst l~ute  for c u m p r w d  alr. Nova use 1 ,  ax~gen jet 
fbr cleaning purposes of  any sort, especially Ibr clothiny. Oxygen incrcasa tho likelil~ood o f  an cntylfing 
rue, Prevent rrvefsejlow. Rcvasc flow into cylinder nuy cause rupture. Use a check valvo or otl~cr 
protective device in any line or piping frotn the cylinder. Nrver work un a pressurlzrd s;vstcm I f  there is a 
leak, close tho cylinder valve. Blow the system down in a safe and rnviro~nentally sound m n e r  i t 1  

cotnpliance with all federal, state and local laws; then repair tho leak Nevurgruuncl u ~~ornpre~,\~edjius 
cyllnder or ullow It to become purr cfun electrlcul circuit. 

Personnel who have been exposed lu high con~~wrutlmns of oaygcn should stay in a well.vcnrilurd or 
open area berm going into a wflned apace or nenr an ignition source. 4 

SPECIAL PRECAUTlONSt Use In weldlng and cunlng. Read and understand the ~nanufacturer's 
hraucnons and the precautionary label on tho product. Sw Amoricrur Standard 249.I,,Sufety in  Weldiny 
and Cutting, published by the Amsican Weldit~g Society,~PO.Box 35 1040, Mianli, FL 33 135, and OSHA 
Publication 2206 (29CFK 1910), US Govrr~ncnt I'ritlting Oflicc, Washit~gto~~, UC 20402, Tor lilora 
ulfonna~ion. % 

Arcs and sparks can lgnlra combu$~lble murerlals, Prevent fires. Refer to NFPA 5 lB, "Cuaing and 
Welding Process." 110 not strlkc an urc on tho qyllnden The defcct produced by M arc burn could Iwd 
to cylinder rupture. 

Page 7 of 10 

Praxair asks users of~h is  product to study this Material S a f q  Dale Sheet (MSDS) and become aware d 
product hwds md safety Informition, To promote safe y e  of \Ilia product, a U ~ W  should (I) notiQ 
anployas, agents and contractors o f  tho infomalion on \hi# MSDS and o f  any other known product 
ltauvda and ~krOty infmnytion, (2) furnish this information:to,wh purhaq~r  oC4bs-product, and (3) ask 
each purchaser to notify its employm and c u d m r  oftho product-hazards and rafety i n fm t l on . '  
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o i u  . t r i a l  . a or c . .indp hcb yr ,atU h( WUC IW, 

yarn and liquids have yrupenia that CUII EPUU m I ~ u s . i ~ i j ~ l y  QI.~uIL~~ 

HAWRO M T I N C  SYSTEMS1 
HRIS'IUTINGSt NFPA f&41'bHCSt 

HEALTH - 0 HEALTH 1 O . ' .  ,. . 
FLAMMABLLITY :Y 0 , , .FLA~~IL ITY - 0  ..- * , - <,',2< , 
~U?XCTIVITY - 0  I R E A C ~ ~ I T Y  '- b~ . , , - 

3 I 

SPECIAL - OX f04direc) ' 

STANDARO VALVE CONNECTIONS F<JR US. &IUO.C&NADAt , . ,  . 
OdQq p~ig CQA-540 , THREADEU: 

30ot4000 pa16 caA.977 
4aQ:bifi$,W pely COAq701 

PIN-INDEXED YOKE$ U;0000 prig CClA1810 Vv(eJiu1l UK) 
I /  I 

, > 

ULTRA~HICH~INTECRITY , 
CON WEC1410Nt &3:i~ooo prig " ~ 0 ~ ~ 7  14 
Wuo.tl~e p rqw  COA mcwtion(, !DQ!N~@Q$UK:D~R'ERS, ' 

,,. ' , . : $ w < ~ .  : '  5 %  , , ~ 

kk your wpplia about liod Prurir rrfwlltsrtt& rstef&&wi th'i I t bd * fu  thii ptoclu*; ydu m y  
dm obtain copist by calling I-800-PfWIAtH. Purtha lnfunnrtion about oxycyycn cUi k lbund In tho 
lbllowiny pomphlqg publirhed by ~ h c  C q ~ r o u # l  Ou huoeiarioh Iffi, (CQA), 1725 Jellbun Davis 
Highway, Arlington, VA 222024102, Tolapl~W ~ ? 0 3 ) ~ 4 1 2 , 9 ,  

AV-I Sqlb ~ & d l l n ~  a n j ~ l o k ~ ;  "$(!shrIrr#rrud ~ ( I Y Y I  

AV-8 Q u r a ~ ~ t r ~ r l c ;  and Hdd/!ng sl:t?dy@nlc 1.lquld~und Gwrour OxyB0n 
Q4.3 ConmroJlty . ~ r ~ ( c m r i o n . / ~ ~ , U ~ ~ ~ ~ L s : a n d e l q u ~ d ~ O x y g ~ n  
0-4. I Cluanln~, l iqu~pmmtf i r ,O~o~~w1~u 
0 4 3  Cunrn~cuJllry , ~ r U l c a r l o t ~ [ ~ f l x ~ 1 : n  
P. l .Wi tlwtJIIng uf C'umprwrsrdG:av#~ In Cuntainur~ 

The oplnlonc expr rurd  h r n l n  rrr tho? @f qurllfled ,expert8 '$Ifh'tn P t ~ l r ,  Inc. 
w e  belleve that the ~nforrnr~onrdomulnrd~h~rsinT~~aurnn~ as of the,dalr of th~c 
Malerlal Safety Data Sheet. 81nu?~r~un'4~f.tnl~BnI~~tI~n~dfid,Vlr~condltlon8 of 
use of the produd are not ,wlutlnl the ' ~ ~ n l & l ~ ' ~ f  ~Praxnlr,:tlnC., It la the u8rta 
obllgeUon lo UelemJne the oondltlona al.rale uw oPthe prodbct, 

Prnxair MSOSc err fyrnlahd om tala e~delivl i  ,R ryk~ppbLhO.hdep$nd9nt,dlr(rbuly a d  
avp IINY *no padape and 0011 w & u b c * & ~ u k & ~ t ~ ~ ~ ~ & ~ ~ ~ ~ u f m & r u ~ u d a ,  
con601 o ~ t 1 1 ~ h l a h ~ I o r t 4 p f  tn iEuvmiwik t i  IWIWO*W I M f&:davr, y l 8  h.mgUU!q 
IM ~raxslt, PIUI, ~ S I Y S ~ ,  UDP~im'iitw+wea,,p~ MY w h@$~+n1~rirt)rbYUd*le~~thr116le~8(8b~~~6~rcl1&(~ wkd ~ ~ ~ P N ~ I ~ : o ~ I I ,  UIMII MM~W~WRUUIR: v\cnrm'es QI 

Addrrsr: PrsxatCe,l enter, ~rarcir;tia,;~.d~~ox a, T*aw~a,"NY;i41%?618ii,. 
~, 

PrwrR Inc, 
30 L)ldrRld buy Road 
~nouy~P~!wt 1) 



l3z&w=& 
CAS# 65997-151 t 

*- 

chddumwmg6rmds. ~ - 0 o ~ a h d a t b t r ~ ~ a b ~ ~ ~  
~ n d t a c u p f b e ~ o f ~ @ u d .  Mq)orcomparrnds: 

............... 3talVs& ....-... -*--, T m m d  sib&& 

z w s i u j  ................-..... --*... I sifhxtc 

3Cla0.&0, .....................-....- T W r a n  aitmhb 

~ A l ~ O ~ * F u z U ~  .......... . , . , T m  8itmtbSnrttc 

CaSOi~2&0 ,.,..-..-...,...... .,... cak.fum wrffata ~~e or clypmm 

m c e m a r t . P o r t ~ ~ h a I e o ~ a s ~ ~ .  

T b i a p r a d o s t ~ o f ~ ~ p o r t I w d c & a n t ~ ~ ~ a ~ ~ u t d o f c a l c i u r n  
--(%Yi==J). - 
~ F * ~ h C c m E a s t C o ~  
313 Lower Warm Weet 
GhMl Fa& New YbffE 12661 

Pottlaod ctmeaf (CASAt 69997-15-1) - approxfmstcfy 94-9'796 tTy tvt4@t 
ACQMTLV-'IWA(l995-39%)- 10 mgbotrrl~d 
WHA PEL ( B h u r  TWA) .30 x n i 2 t 3 m m 3  



Qusttz (CAS# 34808-60-7) - ICES tbRn 0.1% by might 
ACQIH TLV-TWA (1995- 1 996) 10.10 mg respirable ~IX#Z du&frna 
OSHA PEL (5-hour TWA) (10 xng of respirable ~~~~~~~cnt JWm + 2 )  
NOSH REL (8 -bur  TWA) 10.05 rmptrtlblt qumtz busl/m3 

Portfrmd c a m  is made &om ns td ib  mined f b m  tha csrth m d  fs pmcesacd \I*, eaew prolvJd by 
&eln Trace mlmts of n a b d y  owm@ poteddy IxzrnW chemksts caigh tx .Sercc~eG dtmq 
cbemioal wdyds. For cxwple, portland cammt my oorrtain up to 0.75% imclubk refdue, *me of 
wbio31 may be %ct aiffna, Otfit;r treco mmthmA6 m y  kMc cafc'rzm o d e  (&so 'known as 
h e  ltmc or q u i d  limc), fitt mapcahun oxide, po&w d adfbte mqurrbq, cLrtomirm 
compauodq and &kc1 cumpoundp. 

Portland eumt is a light gmy powder tbnt poses M e  k d l a t c  b a r d .  A +c n b o r t  term q o f f u r a  

I to th dry powder L mt ltkedy to cxmc serious harm H o ~ ,  e x p o r n  of s3fficjmi d m t i w  to  wet 
I prt-\snd cement can c w  Berfoas, pobddy hwcr&k tisw ( ~ k k  or eye) t ld tuc t ion  in the hrm of 

cbtmJcat (caw&) bums, b c h r h g  degrat b. T b  same type of the deStRLCZim can DCCW fl 
wet or mak areno bf tbe body me exp~scd lbr dfkJwt  dundon to dry -''inad oeattct. 

Rdevnat Routem of E ~ p ~ f t :  
, Eyt ~ntect, skin contact, jnlxdiitia, and iugcatlon 

+ E h i a  tauhleg ban n r  caem: 
Exposure to airborn dust may cawe immdimt or delnyed W b n  or htiamwtioa. 

Eye c o w  by kp amounts of dry powdm or q W s  of wut portland ct5naerrf m q  muse d 3 m s  
mt&g h m  m o w  aye icrtttttfon 10 cbcmical bums md blincfosss. Such bxposures ~ u b e  
kmediercfht dd ( ~ S e c t b n 4 ) a n d x n d k d s # ~ t o  ~ s i @ c a o t d ~  to theeye 

EiTecb rerruMngfmm t !  
D i s c o ~ r t  w paia m W u p o n  to atn a pReon to a -dous nkin aposure. 
-, tha only afibctfve mmm of awicUng skin iqjwy or mntss inwJbs mbhkkq skh 
oontact, pnrtbahly eonzsct with wat caaent. Expo& pcmone may ~ o t  fbal diacoart untU b u r s  
aftar tbe e?qmsure bBB d a d  and a- injury bas occumd. 

Exposwe to QY pmtSand carneat may c a w  Qybrs of ?he &with coafiequent mild irriratfon or more 
8- e i i b t ~  Bttrfkdable to ~ppavation of other d i t b m .  Dry portland c m  corrt~ctiryy; 
wet 93dn or cqmsurt to mob or WCI porthad cement m y  cause more stvert skin cffkcfs khrdbq~ 
thicktaing, crscm or fburing of the ~kia Prolonged ccpaurc can cs1.m swere SUE & m g e  in 
the form of (causttc) c k m i d  twme. 
Some fodjvh.fuats may ndJMt an alEerSfc rcspom upon w p o m  w pDlrland cemtnt possibly due to 
Vacc smounts of chrmdum Tfia respame may a p  m a wtriery of Eorm ranging f b m  mild ra* 
t o ~ t ~ k i n ~  P 6 t 3 0 m W y ~ f 4 a y r e a c t t o t b & f i s t ~ o n t n c t w i t h t h e ~  
Otba pawns m y  fht expwfenct tbfs ci%ot &a yaste of coDtact wfth portlard cement p r o h s a  



S- indhib& may m & M  an aUPtg.ic mponse upon exposure to rnasosvy cmcn t ,  poeaibfy b 
tr-rseElIDountsofchrombn T b a r t s p o ~ ~ ~ e ~ a p p e a r j r o ~ ~ ~ f f o ~ r ~ g h m a m i l d  ra& 
to severe stkfn ulcers, Parsons ~~~ may matt to their &st coatad with 6 e  ~ o d u d .  
Othm pamae may f b t  e x p a h w  Lhis c£f& after y a m  of cmibct  with miwow cemerrt products. 

I EOltctr rctaujting k o m  -: 
Masonry aanmt mny wndn trace mmuntta of ft'QC crystalline sW-ca Prolonged e u p m  to 
rqttsble fice aymlb &a rrray BggravatG otber lung m e = .  It also me? cause d&ycd 1% 

I iqjwy idudbg aiticosis, s dhihllng hnd potesstidy f h d  ktng $iscmc, d i o t  o t b t  d k s  ( ~ b o  
8ee "Ordr~ogl.*nic p o t u d d "  bebw.) 

Exporn to masomy may cause irrfta.tfozl to tbe moist mucow nxmbfms of th~ me, 
h r r t ,  aad vppar respiratory iysteaz It lnay dIso h w  unpIetumt dcposfts En rbc mx. 

FJWts rmttlag h m  m a ;  
Altbo& d quantWts of dust m mt known w bsrmfnl, in ef%% arc p d b  if h g e r  
p u r n ; t f ~ m s c o * : ~ n r y c n n t n t & ~ a c r t t e c a t c n .  

Cadnogenic pota t lak  
I 

h r n y  mmmt b rot Wed 8s a carcinoga by NIP, OSHA, or IARC. It rmy, h o m e r ,  comRfo 
I uzux amr>unts of subamm~ Iistcd as carc;foogtm by tbese O Y ~ Z , ~ ~  
I 
I ~ ~ s n f c o , a p W ~ l e v t l ~ b a r P l i n f n a n t f n ~ o m y ~ i s a o w c ~ d 6 y ~ C m  

I a b w n  humaa camimgcn (%up 1). N T P  bRs cbarecftrirod respfrabla dh as *rw.fnmUy 
aatfL-fpaitd to be [kq c a l d m g ~ a o " .  

Medical amditioas whkb may be ~ ~ r f i v s b n d  by 1ahPlnttm or d c m n l  ergssu~~: 
a Prt-existing uppek rrspjrstory md bg; c l k a s e s .  

U d  (hyp) dm to h c x a w  c h d  ( b m j m + 6 )  &. 

Bection 4 - FIRST AID 
EYQ 

bmmdiately fArsh y e s  t h a m w  wirh War. C.ontlm2e fiuahb4 eye h r  at lemt 15 sninum, iucludQ 
ondeafids, t c P ~ v c  auparticfna C a n p h y a Q k u l ~ t a s a f y .  

3!& 
Wwh slrfn wtth cool wata aad plti-tPadral map ox a mild datcrgen~ in rdcd  h r  use on skin. 9-k 
medWtreatmcrrtinallrswsofprolotlgtd~xposuratov~et~c~mbatnes,~lddsbm~ r 

oammt @ctq or prolangd wet skin exposure to dry 

lnimth 
Do not iDduce v d i g  If conscious, haw th vlctlol drink phrrty of wrrtm sad cal l  a phyaklatl 
immKsiate&* 



m 5- FIRE & EXl'L5SlOEI DATA 
FiRJH p h d  .......................... ,- ........... .., 



Sadm (F PHYStCAL AND CHWKAL PRWERTIE5 
Agtpmme .-.........,....,...-..,..a ,.. ................... ~ ~ ~ r n p o w d ~  
Odw ......,,.,...-d,........,...*.. ... ....-.-*.-. *" ..a. .No dMact * 
P ? l p w  atate ....*.... ., ................ u ................. - Sow Ipo#tdaa) 

............. pit (b warn) (ASlM D 1293-95) -12 to 13 
!!$ohmy in wE.m .................................... SBqisSjy 50- t0.1 to 1.0 %) ........................................ V ~ ~ . . . "  Not spp- 
Vapor de&y ......... .. .-.-...... tq@k&k 
Baibg potat .-.................--........,............. ... NM q p i h b l a  (ie., ~ 1 0 0 0 0 ~ )  

. ltkadngpO% ....-.e.........-*---.......... " -.---. Not app- 
.... SpeCm !p3vity (p.20 = 1.0) ,........., m.u.- J 2.90 

E- r8te ......... .-.. .......... ,.. .... .,...a N applbble 

t6.87ABlWrY AWD R W 4 C T M  
sQwh?i 

Saahlc, 
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~ ~ ~ . e ~ ' ) b B P l l t d O t l ~ ~ t l ~ ' ~ d d a 3 r # 1 h a a f r b ~  

I Not snt$sttoreportldOtrcq~ooder S1xtim313. 

oacttw\ 3 s  OTHER W-TW 

~ ~ N ~ A E ~ E s N o w ~ , ~ ~ ~ , c C R J ~ O T H E P R ~ O R  
f t l f i ~ ~ m X U T Y a F f M e 8 S ~ m m - O B C Y M -  
THE ACWRACY OF ANY tWORKATPCrU PROVlDD BY C3BN8 F A U S  LEHiQH 

I C O m A U Y , P T c . , r r m p r w t h e ~ b f r e l l : w ~ t p ~ ~ ~ ~  Thcfnfo-n 



p d t d  h k n  W#i bek'Vtd by f i k  F& bdd&& Cslnrm C O ~ ,  h~. t0 bC timtlrutt Cit h thl32 of 
ptcpamtkm or m d  ftom 8outw b c b e d  to ?x rsHabk, ?mt It h thp ~ n a ' h i k )  of r lx u m  tp 
kmsrigata and dcrwlrad otber ptttfntst wums uffnfbnaatjoa to wq)ywitb all kwa ftad procedures 
a p p ~ t o t h t ~ ~ ~ s r d u s c o f p r o d u a t a h d t ~ d a t s r t r r f n e t D c  ~ t i & & t y  oftlie product fin its 
trztaadbduse. B u ~ s ~ ~ ~ M ~ d y W b b ~ r ~ s d m ~ o f a n y M , w ' ~ t b a ~ ~ ' c ~  
pradnct &heed or br ao~-dntivcry of pmdncp, and wlzsthcP based on cotrtnrct, breth of warranty, 
n e g l f g a n o c , o r o t h e r w i s e s h o ~ l b ~ a r ~ n ~ t b a n t E i t p u r c b n s o ~ o f t b q ~ o f p ~ . * m ~  
mpect of which damqp ure clrbed. La no cvcrrt &ail S e k  be Hsbk fbr fbck!ratnl or conaequlsr.;tlai 
d i m q p ,  wb&m Buyer's cbtm is b a . d  m cordract, tm%!b of wamnrty, aegkmw m o W m .  
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A L A ~ O N  REW)VE TO FRESH AIR G I V E  A R T I F I C I A L  RESPIRATION BREAT~ING STOPPED C A L L  OOCTOI: 

" G E S T I O N  NOT EXPECTED TO BE AN I N G E S T I O N  PROBLEM. 

- - - - - I F  THE C l O u I O  SPLASHES I N  EYES ;LUSH IMMEOIJ~ELY W I T H  FRESn WATER F O R  A T  C E ~ ~ ~  
- -  - .  

IS MINUTES. CALL a DOCTOR. 

' rJ 
SOAK THE AFFECTED AREA I N  cUKEYARH W A T E R .  S E E  OOCTOR FOR FROST81TE OR BURNS 

';ENE~AL AOVICE , 

. . . .  . . . . . .  ......... . .MEA szBtEs;<...y '.:, j-;.'y ..,--...?< !: .... 5:: : . . . . . . . . . . . .  ...... . . . . . .  . .,.. :..:. . . . . . . . . . . . . . . . . . . . .  . . .:....:. .. . . . . .  . . . . . . . . . .  'T::fl m m ; ; A p E o ; : m ,  ,- . .: -.., ... <.:.%<. ..... ,.-..... . . ._.. .... * _ . . . . . . . . . . . . .  .__..... ................. .......... -..- :.: ... z::.: :.. .. x-.:.:. :..: . 1.: ......... . . .  . . :. 
. . . . . . .  

=RSONAL PROTECTIVE EQUIPMENT 
PROTECT FROM S K I N  COHTACT 

LOVES (SPECIN) I RESPIRATORY (S'ECJJW 

I 
7 

W O W A R E  (SPEC1M 1 CLOTHING (SPECIFY) I OTHER (SPECIFY) 

I IMPERVIOUS P R O T E C T I V E  C L O T H I N G  I 

i .U(ANO SPILL PROCEDURE EVACUATE AREA - E L I M I N A T E  A L L  SOURCES OF I G N I T l O N  - WEAR PROTECTIVE 
CLOTHING FOR CLEANUP. 

( ASTE OISPOSAL NOT AVAILABLE 

&LING PROCEOURES n ~ )  EUULPMEM nAE1OL.E A N 0  OPEN C O N f A l N E R S  Wf TH CARE. 

-ORAGE REQUIREMENTS STORE I N  COOL WELL V E N T I L A T E D  AREA. KEEP AWAY FROM STRONG 
O X I O I Z I N G  M A T E R I A L  A N 0  SOURCES OF I G N I T I O N .  

.. - 

PEClAL SHIPPING LNFORMATWJ 
STORE AM) LOAO A T  NORMAL TEMPERATURE (UP TO 38 C) A N 0  A T  

. . ATMOSPHERIC PRESSURE , ..:::, .. , 
............ . ;g:< ........ -.:.:. ............. ..=* amv,mfwF #:?; .%::: :+ ..,$*:!v:Lv..:.. <<> ?... :: .:;;< . ?!,?? *-\:+.+:: :;;::::.;:. .;*:.: :.:;z:<:p ...?${; x.-. T:,-+:;..:?;:;::; ;~?:-:-:.:...-;-~:--;7. ;.:: .. : :- . ................................ . . .  .......... + -.->a. .............:.. ...... :.. . .  ..:............. ...... :::....:<.y..?F.*::::::;: ....... 

. . . . . > .  :... . . .  .... .........................~...... ,,- .y .*:* *... ::.<kx:.::::::.;:: ........... .............. . . . . . . .  ................ . . .  .... , . .......... * ............ . . . . . . . . . .  . . . .  
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Material Safety Data Sheet Collection I 
Genium Publishing Corp. 

1 17 1 RiverFront Center Issue Date: 2002-02 
Amsterdam, NY 12010 

Aroclor 1242 
AR04990 

Material Name: Aroclor 1242 CAS Number: 53469-2 1-9 
Chemical Formula: C,,H,CI, (approx) 
Structural Chemical Formula: C,H,CIC,H3Cl, (approx) 
Synonyms: AROCHLOR 1242; AROCLOR 1242; CHLORIERTE B1PHENYLECCHL0RGEHALT 42%; 
CHLORODIPHENYL (42% CHLORINE); CHLORODIPHENYL (42% CL); CLORODIFENIL1,CLORO 42%; 
DIPHENYLE CHLORE,42% DE CHLORE; GECHLOREERDEDIFENYL; PCB; PCB-1 242; PCB 1242; 
POLYCHLORINATED BIPHENYL; POLYCHLORINATED BIPHENYL 1242 

General Use: Used as dielectric fluids in transformers and capacitors. Prior to 1972, were used as hydraulic and other 
industrial fluids (e.g., in vacuum pumps, as lubricants and cutting oils), in paints, inks and fire retardants. 
Also used in heat transfer systems; gas-transmission turbines; carbonless reproducing paper; adhesives; as plasticizer 
in epoxy paints; fluorescent light ballasts; wax extenders; coolants; dedusting agents; pesticide extenders; surface 
treatment and coatings; sealants; caulking material. 
This is one of a group of once widely used industrial chemicals whose high stability contributed both to their 
commercial usefulness and long term deleterious environmental health effects. Consequently their use has been phased 
out. Manufacture in the U.S.A. was discontinued in 1977 and they were banned as imports in 1979. 
Conditions for use are restricted. 

Name CAS YO 
Aroclor 1242 53469-2 1-9 >98 

OSHA PEL NIOSH REL DFG (Germany) MAK 
TWA: 1 mg/m3; skin. TWA: 0.001 mg/m3. TWA: 0.1 ppm, 1.1 mg/m3; skin, 

substances with systemic effects, 
ACGIH TLV IDLH Level onset of effect greater than 2 
TWA: 1 mg/m3; skin. 5 mg/m3. hours, half-life greater than shift 

I length, stronglycumulative. I 

Flammability 
Toxicity 

Reactivity 
Chronic 

0 1 2 3 4 
Fire Diamond  in LOW   ode rate ~ i g h  ~xtreme 

ANSI Signal Word 

I Warning! I 

Potential Health Effects 
Target Organs: skin, liver, eyes, mucous membranes, respiratory system 
Primary Entry Routes: inhalation, skin contact, ingestion 
Acute Effects 
Inhalation: Not normally a hazard due to nonvolatile nature of product. Inhalation of vapor is more likely at higher 
than normal temperatures. The vaporlmist is discomforting and may be extremely toxic if inhaled. 

Eye: The vaporlliquid is moderately discomforting and may be harmful to the eyes. 
Skin: The liquid is harmful to the skin, it is rapidly absorbed and is capable of causing skin reactions. 

***** Emergency Overview ***** 
Oily liquid, white crystalline solid, or hard resin. Severely irritating. Suspect cancer hazard. Chronic: chloracne, GI 
disturbances, neurological symptoms, liver enlargement, menstrual changes, bronchitis. Possible reproductive and 
teratogenic effects. 
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2002-02 Aroclor 1242 AR04990 
Ex~osure to material mav result in a dermatitis, described as chloracne, a persistent acneiform characterized bv . 

cohedones (white-, and black- heads), keratin cysts, and in f l amed  papules with hyperpigmentation and an 
anatomical distribution frequently involving the skin under the eyes and behind the ears. It occurs after acute or 
chronic exposure to a variety of chlorinated aromatic compounds by skin contact, ingestion or inhalation and may 
appear within days or months following the first exposure. Other dermatological alterations including hypertrichosis 
(the growth of excess hair), an increased incidence of actinic or solar elastosis (the degeneration of elastic tissue 
within muscles or loss of dermal elasticity produced by the effects of sunlight), and Peyrone's disease (a rare 
progressive scarring of the penile membrane). 

ingestion: Considered an unlikely route of entry in commerciaVindustria1 environments. 
The material is moderately discomforting to the gastrointestinal tract and may be harmful if swallowed in large 
quantity. 
Ingestion may result in nausea, pain, vomiting. Vomit entering the lungs by aspiration may cause potentially lethal 
chemical pneumonitis. 
Digestion may lead to nausea, vomiting, abdominal pain, anorexia, jaundice and liver damage, coma and death. 
Headache, dizziness, lethargy, depression, nervousness, loss of libido, muscle, joint pains may be found. 
Symptoms appear after a latent period of 5 to 6 months. 
PCB's may appear in the breast milk of exposed mothers and in newborn infants. 

Carcinogenicity: NTP - Class 2B, Reasonably anticipated to be a carcinogen, sufficient evidence of carcinogenicity 
from studies in experimental animals; IARC - Group 2A, Probably carcinogenic to humans; OSHA - Not listed; 
NIOSH - Listed as carcinogen; ACGIH - Not listed; EPA - Class B2, Probable human carcinogen based on animal 
studies; MAK - Class B, Justifiably suspected of having carcinogenic potential. 

Chronic Effects: These compounds may penetrate into the human body by cutaneous, respiratory or digestive 
exposure. People occupationally exposed to PCB's have relatively high PCB residue levels in blood plasma. Symptoms 
include chloracne dermatitis and degreasing the skin, pigmentation of skin and nails, excessive eye discharge, swelling 
of eyelids, transient visual disturbances, distinctive hair follicles, edema of the face and hands. 
In common with other polyhalogenated aromatic hydrocarbons, the chlorinated biphenyls exhibit dioxin-like behavior. 
Polyhalogenated aromatic hydrocarbons (PHAHs) comprise two major groups. 
The first group represented by the halogenated derivatives of dibenzodioxins (the chlorinated form is PCDD), 
dibenzofurans (PCDF) and biphenyls (PCB) exert their toxic effect (as hepatoxicants, reproductive toxicants, 
immunotoxicants and procarcinogens) by interaction with a cytostolic protein known as the Ah receptor. In guinea pigs 
the Ah receptor is active in a mechanism which "pumps" PHAH into the cell whilst in humans the reverse appears to 
true. This, in part, may account for species differences often cited in the literature. This receptor exhibits an affinity 
for the planar members of this group and carries these to the cellular nucleus where they bind, reversibly, to specific - .  

genomes on DNA. 
This results in the regulation of the production of certain proteins which elicit the toxic response. The potency of the 
effect is dependent on the strength of the original interaction with the Ah receptor and is influenced by the degree of 
substitution by the halogen and the position of such substitutions on the parent compound. 
The most potent molecule is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) while the coplanar PCBs (including mono- 
ortho coplanars) possess approximately 1% of this potency. Nevertheless, all are said to exhibit "dioxin-like" behavior 
and in environmental and health assessments it has been the practice to assign each a TCDD-equivalence value. 
The most subtle and important biological effects of the PHAHs are the effects on endocrine hormones and vitamin 
homeostasis. TCDD mimics the effect of thyroxin (a key metamorphosis signal during maturation) and may disrupt 
patterns of embryonic development at critical stages. Individuals from exposed wildlife populations have been 
observed to have altered sexual development, sexual dyshction as adults and immune system suppression. 
Immunotoxic effects of the PHAHs (including the brominated congener, PBB) have been the subject of several studies. 
No clear   at tern emerges in human studies however with T-cell numbers and function (a blood marker for " 
immunological response) increasing in some and decreasing in others. 
Three incidences have occurred which have introduced abnormally high levels of dioxin or dioxin-like congeners to I 
humans. The explosion at a trichlorophenol-manufacturing plant in Seveso, Italy distributed TCDD across a large area 
of the country-side, whilst rice-oil contaminated with heat-transfer PCBs (and dioxin-like contaminants) has been I 
consumed by two groups, on separate occasions (one in Yusho, Japan and another in Yu-cheng, Taiwan). The only 
symptom which can unequivocally be related to all these exposures is the development of chloracne, a disfiguring skin 
condition, following each incident. Contaminated oil poisonings also produced eye-discharge, swelling of eyelids and 
visual disturbances. The Babies born up to 3 years after maternal exposure (so-called "Yusho-babies") were 
characteristically brown skinned, colored gums and nails and (frequently) produced eye-discharges. Delays in 
intellectual development have been noted. It has been estimated that Yu-cheng patients consumed an average level of 
0.06 mglkg body weightlday total PCB and 0.0002 mg/kg/day of PCDF before the onset of symptoms after 3 months. 
Preliminary data from the Yusho cohort suggests a six-fold excess of liver cancer mortality in males and a three-fold 
excess in women. 
Recent findings from Seveso indicate that the biological effects of low level exposure (BELLES), experienced by a I 
cohort located at a great distance from the plant, may be hormetic, i.e. may be protective AGAINST the development 
of cancer. 
The PHAHs do not appear to be genotoxic - they do not alter the integrity of DNA. This contrasts with the effects of 
the many polycyclic aromatic hydrocarbons (PAHs) (or more properly, their reactive metabolites). 
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2002-02 Aroclor 1242 AR04990 
Exposures as low as 0.001 ugkg body weightlday produce carcinoma. 

- 
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- 

- 
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%;era1 studies implicate P C B S ~ ~  the development of liver cancer in workers as well as multi-site cancers in animals. 
The second major group of PHAH consists of the non-planar PCB congeners which possess two or more ortho- 
substituted halogens. These have been shown to produce neurotoxic effects which are thought to reduce the 
concentration of the brain neurotransmitter, dopamine, by inhibiting certain enzyme-mediated processes. 
The specific effect elicited by both classes of PHAH seems to depend on the as much on the developmental status of 
the organism at the time of the exposure as on the level of exposure over a lifetime. 

Inhalation: Remove to fresh air. 
Lay patient down. Keep warm and rested. 
1f breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to hospital or doctor. 

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water. 
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids. 
Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be undertaken 
by skilled personnel. 

Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water). 
Wash affected areas thoroughly with water (and soap if available). 
Seek medical attention in event of initation. 

Ingestion: DO NOT induce vomiting. Observe the patient carefully. Never give liquid to a person showing signs of 
being sleepy or with reduced awareness; i.e. becoming unconscious. Give water (or milk) to rinse out mouth. Then 
provide liquid slowly and as much as casualty can comfortably drink. Transport to hospital or doctor without delay. 

Aferfirst aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Treat symptomatically. If large amounts are ingested, gastric lavage is suggested. In the case of 
splashes in the eyes, a petrolatum-based ophthalmic ointment may be applied to the eye to relieve the imtating effects 
of PCBs. If electrical equipment arcs over, PCB dielectric fluids may decompose to produce hydrogen chloride (HCI), 
a respiratory irritant. 
Preplacement and annual medical examinations of workers, with emphasis on liver function, skin condition, 

reproductive history, are recommended. 
. . . -. . .Z . . .'. ' . . ' , . . *<..'$;.z ....a':* .- .,, .,-,A-. , . , , ' .,. \--.--; .&!...:..;-> >q&c&- 
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Flash Point: 176 to 180 OC Cleveland Open Cup 
Extinguishing Media: Foam. Alcohol stable foam. 

Dry chemical powder. 
General Fire HazardsRIazardous Combustion Products: POLLUTANT -contam spillage. 
Noncombustible liquld. 
Decomposes on heating and produces acnd black soot and toxic fumes of aldehydes, hydrogen 
chloride (HCl), chlorides and extremely toxic polychlorinated dibenzofuran (PCDF), 
polychlorinated dibenzodioxin (PCDD). 

Fire incompatibility: Reacts vigorously with chlorine ((212). Fire Diamond 
Fire-Fighting Instructions: POLLUTANT -contain spillage. Noncombustible. 

Clear area of personnel and move upwind. 
Contact fire department and tell them location and nature of hazard. 
Wear full body protective clothing with breathing apparatus. Prevent, by any means available, spillage fiom entering 
drains or waterways. 
Use fire fighting procedures suitable for surrounding area. 
Cool fire-exposed containers with water spray from a protected location. 
Avoid spraying water onto liquid pools. 
If safe to do so, remove containers fiom path of fire. 
Equipment should be thoroughly decontaminated after use. 

Small Spills: Clean up all spills immediately. POLLUTANT -contain spillage. 
Environmental hazard - contain spillage. 
Avoid breathing vapors and contact with skin and eyes. 
Wear protective clothing, impervious gloves and safety glasses. 
Contain spill with sand, earth or vermiculite. 
Wipe up and absorb small quantities with vermiculite or other absorbent material. 
Place spilled material in clean, dry, sealable, labeled container. 

Large Spills: POLLUTANT -contain spillage. Clear area of personnel. 
Contact fire department and tell them location and nature of hazard. 

Copright 0 2002 Gmivm Publ ing  Corporation Any commercial w or rcprodvction without l c  publisher's pamission is prohibited Page 3 of c 



2002-02 Aroclor 1242 AR04990 r Wear h l l  body protective clothing with breathing apparatus. Prevent, by any means available, spillage from entering 1 
drains or waterways. 
Stop leak if safe to do so. 
Contain spill with sand, earth or vermiculite. 
Collect recoverable product into labeled containers for recycling. 
Absorb remaining product with sand, earth or vermiculite. 
Collect residues and seal in labeled drums for disposal. 
After clean-up operations, decontaminate and launder all protective clothing and equipment before storing and reusing. 
If equipment is grossly contaminated, decontaminate and destroy. 
If contamination of drains or waterways occurs, advise emergency services. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Handling Precautions: Use good occupational work practices. Observe manufacturer's storing and handling 
recommendations. 
Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are 
maintained. 
Avoid all personal contact, including inhalation. 
Wear protective clothing and gloves when handling containers. 
Avoid physical damage to containers. 
Handle gently. 
Use in a well-ventilated area. 
Local exhaust ventilation may be required for safe working, i.e. to keep exposures below required standards; 
otherwise, PPE is required. 
Use only in completely enclosed system. 
Avoid contact with incompatible materials. 
When handling, DO NOT eat, drink or smoke. 
Wash hands with soap and water after handling. 
Work clothes should be laundered separately: NOT at home. 

Recommended Storage Methods: Packaging as recommended by manufacturer. 
Check that containers are clearly labeled. 
Metal can. 
Metal drum. 
Steel drum with plastic liner. 

I Regulatory ~equirements:  Follow applicable OSHA regulations. 

Engineering Controls: Provide adequate ventilation in warehouse or closed storage areas. 
If inhalation risk of overexposure exists, wear NIOSH-approved organic-vapor respirator. 
In confined spaces where there is inadequate ventilation, wear full-face air supplied breathing apparatus. 

Personal protective ~ l o t h i n ~ / ~ ~ u i ~ m e n t  
Eyes: Safety glasses with side shields; chemical goggles. 
Full face shield. 
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 

Handsmeet: Impervious gloves; Viton gloves. 
Polyethylene gloves. 
PVC gloves. 
Protective footwear. 

Respiratory Protection: 
Exposure Range > l  to <5 mg/m3: Supplied Air, Constant FlowPressure Demand, Full Face 
Exposure Range 5 to unlimited mg/m3: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Note: odor threshold unknown 

Other: Impervious protective clothing. Overalls. 
Impervious apron. 
Eyewash unit. 
Ensure there is ready access to a safety shower. 
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Aroclor 1242 

IppearanceIGeneral Info: Clear, almost colorless, mobile oily liquid. Slightly soluble in glycerol and glycols. Soluble 
in organic solvents and lipids. Viscosity ranges from 82 - 92 Saybolt unit sec. at 38 "C. PCB's are resistant to chemical 
and biological degradation and because of their solubility in fats and oils they tend to be concentrated in living 
organisms. The highly chlorinated PCB's are retained in animals' bodies longer and seem to delay the excretion of 
lower chlorinated PCB's. They have become widely dispersed in the world-wide environment and in the food-chain 
since their introduction in 1929. They are now recognized internationally to be a major environmental pollutant, their 
persistence causing serious ecological damage via water pollution. Consequently loss of PCBs to the environment is to 
be absolutely avoided. 

Physical State: Liquid Boiling Point Range: 325 "C (617 OF) to 366 OC 
Vapor Pressure (kPa): Negligible (691 OF) 
Formula Weight: 270 (average) Freezingl'elting Point Range: -18.89 "C (-2.002 OF) 
Specific Gravity (H20=1, at 4 OC): 1.30 - 1.39 at 25 "C Volatile Component (% Vol): Negligible 

Water Solubility: 703 ppb Decomposition Temperature ("C): 370-550 

3H: Not applicable 
pH (1% Solution): Not applicable. 

StabilitylPolymerizationlConditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Very inert, chemically. 

Storage Incompatibilities: Avoid storage with oxidizers. Segregate from chlorine. 

No relevant toxicological data found at time of research. 

See NIOSH, RTECSTQ1356000, for additional data. 

Environmental Fate: Current evidence suggests that the major source of release to the environment may be an 
environmental cycling process of material previously introduced into the environment; this cycling process involves 
volatilization from ground surfaces (water, soil) into the atmosphere with subsequent removal from the atmosphere via 
wetidry deposition and then revolatilization. It is a mixture of different congeners of chlorobiphenyl and the relative 
importance of the environmental fate mechanisms generally depends on the degree of chlorination. In general, the 
persistence of the PCB congeners increases with an increase in the degree of chlorination. Screening studies have 
shown that it is biodegraded slowly. Although biodegradation may occur slowly in the environment, no other 
degradation mechanisms have been shown to be important in natural water and soil systems; therefore, biodegradation 
may be the ultimate degradation process in water and soil. The PCB composition of the biodegraded Aroclor is 
different from the original Aroclor. If released to soil, the PCB congeners will become tightly adsorbed to the soil 
particles. Although the volatilization rate may be low from soil surfaces, the total loss by volatilization over time may 
be significant because of persistence and stability. Enrichment of the low C1 PCBs occurs in the vapor phase relative to 
the original The residue will be enriched in the PCBs containing high C1 content. If released to water, adsorption to 
sediment and suspended matter will be an important fate process. Although adsorption can immobilize it for relatively 
long periods of time, eventual resolution into the water column has been shown to occur. The PCB composition in 
water will be enriched in the lower chlorinated PCBs because of their greater water solubility, and the least water 
soluble PCBs (highest C1 content) will remain adsorbed. In the absence of adsorption, it volatilizes relatively rapidly 
from water. However, strong PCB adsorption to sediment significantly competes with volatilization which may have a 
half-life of 2-7 years in typical bodies of water. Although the resulting volatilization rate may be low, the total loss by 
volatilization over time may be significant because of persistence and stability. It has been shown to bioconcentrate 
significantly in aquatic organisms. If released to the atmosphere, the PCB congeners will exist primarily in the vapor- 
phase with enrichment of the most volatile PCBs although a relatively small percentage will partition to the particulate 
phase. The dominant atmospheric transformation process for these congeners is probably the vapor-phase reaction 
with hydroxyl radicals which has estimated half-lives ranging from 27.8 days to 4.75 months. Physical removal from 
the atmosphere, which is important environmentally due to chemical stability, is accomplished by wet and dry 
deposition. 

Ecotoxicity: LC, Lepomis macrochirus (Bluegill) 54 ugN15 day /Conditions of bioassay not specified; LC,, Phasianus 
colchicus (Ring-necked pheasant) oral 2,078 mgkg diet (5 days on treated diet plus 3 days untreated); LC, Gammarus 
pseudolimnaeus (Scud) 10 ug/i/96 hr /Conditions of bioassay not specified; LC, Ischnura verticalis (Damselfly) 400 
ug/V96 hr /Conditions of bioassay not specified; LD, Mustela vison (Mink) ip 1.0 mgkg; LD,, Colinus virginianus 
(Northern bobwhite) oral 2,098 mglkg diet; LC, Oronectes nais (Crayfish) 30 ug/l/7 day /Conditions of bioassay not 
specified 

Henry's Law Constant: 5 x105 
BCF: fathead minnow 2.74 xloS 
Copyright 0 2002 Gcnium Publishing Corporalion Any conunatial use or reproduction without Ule publisher's permission uprohibilcd Page 5 of t  



2002-02 Aroclor 1242 AR04990 
I OctanollWater Partition Coefficient: log &, = 4.11 I I Soil Sorption Partition Coefficient: &, = 2240 to 1.5 xlOS I 

Disposal: Recycle wherever possible. Consult manufacturer for recycling options. 
Follow applicable federal, state, and local regulations. 
Due to their environmental persistence and potential health hazards, PCBs cannot be disposed of in landfills or 
dumped at sea. The only environmentally acceptable method for the disposal of PCBs is by high temperature 
incineration. 
All wastes and residues containing PCB's (e.g., wiping cloths, absorbent material, used disposable protective gloves, 
contaminated clothing, etc.) should be collected, placed in proper containers, labelled and disposed of in accordance 
with applicable regulations. 

_ _ . . - , .  . -.,.. ..:e7. ," ...:. .x>.,:--:. .'?.?.?;+r**,->--.-... -%.v&+N:!.. \,, ~ ~ , * 2 ~ ; < ~ . ~ ~ . ~ ~ v c . - - . . .  .+ut*+2vG&-5- . S%*Z+4 , :,zg 

Sec trori'l ;-~.Tra,~s~~r&hfo-rma~~~~:+;~;~$g~$i .;::3jms$ 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: POLYCHLOFUNATED Additional Shipping Information: PCB's 
BIPHENYLS 

Hazard Class: 9 
ID No.: 23 15 
Packing Group: 11 
Label: Miscellaneous Dangerous Goods[9] 

EPA Regulations: 
RCRA 40 CFR: Not listed 
CERCLA 40 CFR 302.4: Listed per CWA Section 31 1@)(4), per CWA Section 307(a) 1 Ib (0.454 kg) 
SARA 40 CFR 372.65: Listed as Compound 
SARA EHS 40 CFR 355: Not listed 
TSCA: Not listed 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information 
for application to the purchaser's intended purpose or for consequences of its use. 
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H O B I L  O I L  CORPORATION HATERIAL SAFETY DATA BULLETIN 

***I**&****************** 1- PRODUCT I D E ~ ~ T I F I C A T I O N  * * * * * * * * * * * * A * * * * * * * * * * * * * *  
AUTOHOTIVE GASOLINES 

S U P P L I E R :  H O B I L  O I L  CORP-  HEALTH EXERGENCY TELEPHONE: 2 1 2 - 8 8 3 - 4 4 1 1  
C H E H I C A L  NAHES AND SYNONYHS: TRANSPORT EXERGENCY TELEPHONE: 8 0 0 - 4 2 4 - 9 3 0 0  

HYDROCARBONS AND ADDITIVES (CHEHTR EC) 
U S E  OR D E S C R I P T I O N :  HOTOR FUEL PRODUCT TECHNICAL INFORHATION: 800-662-4525 

APPEARANCE I VISCOSITY:  AT 100 F, S U S  A T  4 0  C. CST  
CLEAR TO Y E L L O U ~  ORANGE L I Q U I D  30 1 - 0  

ODOR : HYDROCARBON B O I L I N G  RANGE: 75-430 F SOLUBILITY I N  WATER: 
RELATIVE' DENSITY:  15/4 c FLASH POINT: F(C) (HETHOD) NECLIGI BLE 

0 . 7  - 0-76 - 4 0 ( - 4 0 )  (ASTH D-56) 
VAPOR PRESSURE:  4 0 0 . 0  HH HG.*ZOC ( R E I D  VAPOR PRESSURE:  9-15 P S I A )  

FOR ADDITIONAL INFORHATION PLEASE CONTACT YOUR LOCAL HARKETING OFF I C E  

UT PCT 
HAZARDOUS IYCREDIENTS I (APPROX) 

G A S O L I N E  100 
- BENZENE (COHPONENT O F  GASOLINE) 2 

(CAS NUHBER 7 1-43-2) 

FOR H O B I L  REGULAR GASOLINE ONLY I 
LEAD ALKY L COHPOUNDS 0.0035 

EXPOSURE L I H I T S  
H G / H 3  PPH 
900 300 

1 
5 

10 

SOURCES 
(AND NOTES) 
A 

0 -PEL 
0 -STEL 
A 

KEY TO SOURCES: A'ACGIH-TLV. A"=SUGGESTED-TLV, H=HOBIL .  O=OSHA 
NOTE: S E E  S E C T I O N  X I  FOR ADDITIONAL INFORKATION CONCERNING BENZEKE. 

- - - .  -- --. --  ,: .: " .-- --' fi " .-...... " "-'-. " ..ll;:r'i;:'ri:<:-------- = ;;---> I V -  H E A L T H  HaARD SUmY "<:;.;';"'"'-5="&252 .-------..----.---.------A A.-----------.-~-= - -- 

-- INCLUDES AGGRAVATED XEDICAL CONDITIONS:  I F  ESTABLISHED. -- 

THRESHOLD L I H I T  VALUE: 300 PPt i  FOR GASOLINE . 
E F F E C T S  O F -  OVEREXPOSURE: HODERATE S K I N  I R R I T A T I O N .  S L I G H T  EYE IRRf TAT I O K -  

RESPIRATORY I R R I T A T I O N ,  D I Z Z I N E S S ,  NAUSEA, LOSS  O F  CONSCIOUSNESS- 
PROLONGED EXPOSURE TO HIGH CONCENTRATIONS HAS C A U S E D  KIDNEY D A ~ A G E  m D  
KIDNEY CANCER I N  RATS AND LIVER CANCER 1N X l C E .  S E E  SECTION X I  FOR 
ADDITIONAL DATA-  

- -  --. 
..-.--;<:;:s<:,<'<:<,*e...;;c* v -  MJD A I D  e*::*""<:2::""c;:<:+P<:<:<:<:i:G<: 

--- FOR PRlKkRY ROUfES  OF ENTRY --- 
EYE CONTACT:  FLUS11 WITIi WATER. 
S K I N  CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.  LAUNDER CONTAXLNATED 

CLOTH I NG BEFORE REUSE. 
INHALATION: R E r r o v E  FROH FURTHER EXPOSURE. I F  UNCONSCIOUSNESS OCCURS. S E E K  

I M E D I A T E  X E D I C A L  ASSISTANCE AND CALL A PIiYS I C  I A N -  I F  BREATHING ~ I A S  S T O P P E D .  
USE XOUTtI TO ttOUTtl R E S U S C I T A T I O N .  

I N C E S T I O N :  DO NOT INDUCE V O X f r I N G -  /cDHINISTElI V ~ G E T A O L E  O I L .  CCT t t t ~ ' . D I C ~ l .  
A S S I S T w C E .  ( N O T E  TO p f l ~ S I C l i u r r  XATERIAL I F  A S I ' I R A T E O  INTO T11E LUNGS ~ A Y  
CAUSE CIlf.tt [ C A L  ~'NEuxoNI T I S  - TREAT A P P R O P R I A T E L Y .  ) - 
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* * * a * * * ~ ~ ~ * * * * * * ~ f i + * + f i  VI FIRE AND WPLOSION DATA * * * * * * * * * * * * * * * * * * * * * * * * * *A& 

FUSH POINT: F(C) (HETHOD) F W B L E  LIHITS: NFPA CODES: 
-40(-40) (ASTH D-56) LEL: 1.1 UEL: 7 - 6  HEALTH 1 

EXTINGUISHING HEDIA: FUVVUBILITY 3 
~ 0 2 .  FOAH. DRY CHEKICAL OR HATER FOG REACTIVITY 0 
SPECIAL FIRE FIGHTING PROCEDURES: 
FOR FIRES IN ENCLOSED AREAS, FIREFIGHTERS HUST USE SELF-CONTAINED 
BREATHING APPARATUS- COOL STORAGE DRUHS HITH WATER SPRAY, EVACUATE AREA. 
PREVENT RUNOFF FROH FIRE CONTROL OR DILUTION FROH ENTERING STRWiS OR 
DRINKING WATER SUPPLY, 
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
EXTREHELY F L W B L E  LIQUID. VAPOR ACCUHULATION COULD FLASH AND/OR EXPLODE 
IF r ' ~  CONTACT WITH OPEN F W E -  

--- -2 -2 t ~--2 -2 --- --- --- i- -2 --. =2 5 --- n --- n -On g 4 --- 3 - - - -.-- - - ---- - X" - REACTIVITY + - = ~ % ~ , % ~ * ~ " & ~ " * * ~ * f  ";:*GQ&G;=.----.* - - 
STABILITY: STABLE HAZARDOUS POLYHERIZATION: WILL NOT OCCUR 
CONDITIONS TO AVOID: HEAT, SPARKS, FLANE, AND BUILD UP OF STATIC ELECTRICITY. 
TNCOHPATIB LE JiATER IALS r HALOGENS. STRONG ACIDS. ALKALINES AND OXIDIZERS. 
HAZARDOUS DECOHPOSITION PRODUCTS: CARBON HONOXIDE FROH INCOHPLETE COHBUSTION. 

ENVIRONHENTAL IHPACT: REPORT SPILLS AS REQUIRED TO APPROPRIATE.AUTHORITIES. 
IN CASE OF ACCIDENT OR ROAD SPILL NOTIFY CHEKTREC (600-424-9300)- U-S- COAST 
GU-XRD REGULATIONS REQUIRE IMEDIATE REPORTING OF SPILLS THAT COULD REACH ANY 
HATERHAY INCLUDING INTERHITTENT DRY CREEKS- THE COAST GUARD TOLL FREE NUHBER 
IS (800-424-8802). 
PROCEDURES IF UTERIAL IS RELEASED OR SPILLED: ELIHINATE ALL IGNITION SOURCES. 
REHOVE LEAKING CONTAINERS TO SAFE AREA- ADSORB ON FIRE RETARDANT TREATED 
SAUDUST, DIATOHACEOUS EARTH, ETC. SHOVEL UP AND DISPOSE OF AT AN 
APPROPRIATE HASTE DISPOSAL FACILITY IN ACCORDANCE HITH CURRENT APPLICABLE 
LAUS Ah'D REGULATIONS. AND PRODUCT CHARACTERISTICS AT TINE-OF DISPOSAL- 
RUNOFF HAY CREATE FIRE OR EXPLOSION HAZARD IN SEWER SYSTEH- 

HASTE HANAGEHENT: PRODUCT IS SUITABLE FOR BURNING FOR FUEL VALUE IN 
COHPLIANCE UITH APPLICABLE LAUS AND REGULATIONS. 

EYE PROTECTION: IF EYE CONTACT IS LIKELY. SAFETY GLASSES WITH SIDE SHIELDS OR 
CHEHICAL TYPE GOGGLES SHOULD BE WORN. 
SKIN PROTECTION: IF SKIN CONTACT IS LIKELY, IKPERVI~US CLOVES SHOULD BE WORN. 
GOOD PERSONAL t1YGfENE PRACTICES SHOULD ALWAYS BE FOLLOWED- 
RESPIRATORY PROTECTION: APPROVED RESPIRATORY EQUIPHENT HUST BE USED WHEN VAPOR 
OR XIST CONCENTRATIONS ARE UNKNOWN OR EXCEED THE TLv. 
VENT1 LAT ION: VENT1 LATION REQUIRED AND EQU I PHENT HUST BE EXPLOSION PROOF - USE 
AWAY FROH ALL IGNITION SOURCES. USE IH WELL VENTILATED AREA WIT11 LOCAL 
EXHAUST VENT 1 LATION - 

OTHER: AVOID SKlN CONTACT AND BREATttlNG KlSTS/VAPORS. 
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eirrif *~s~*ri~*ri**rt+*lil**rt** X -  SPECIAL PRECAUTIONS * * * * * & * * * * * * * * * * * * * * k * * * * i k * * *  

HANDLING: A V O I D  CONTACT UIT i i  SKIN. -  A V O I D  INHALATION OF VAPORS OR H I S T S .  
U S E  I N  WELL VENTILATED AREA AWAY FROH ALL I G N I T I O N  SOURCES- 

STORAGE: A V O I D  SPARKING COND~TIONS; GROUND AND BOND ALL TRANSFER AND 
STORAGE EQUIPHENT-  DRUHS HOST 'BE GROUNDED AND BONDED AND EQUIPPED W I T H  

SELF-CLOS I NC VALVES. PRESSURE VACUUH BUNGS AND F L U E  ARRESTERS- S T O R E  AWAY 
FROH ALL I G N I T I O N  SOURCES I N  A COOL AREA E Q U I P P E D  WITH AN AUTOHATIC 
S P R I N K L I N G  SYSTEH.  OUTSIDE OR DETACHED STORAGE PREFERRED. 

STORED HATER I A L S  HUST B E  LABELED AS: EXTREHELY FLAHKABLE, VAPOR HARHFUL. 
S E E  SECTION X I  FOR ADDITIONAL LABELING INFORKATION. 

" --- --- i- p l " ' --- - - r ~ - : * ~ ~ - * * ~ ~ ~ ~ p * ~ - - - - - - k  , - - -  X I .  TOXICOLOGICAL ~ A T ~  f i 2 C G C G & 5 < : " G G f  P % k ~ Z - : i i : 5 C ~ : i : i r ~ i : G i : i - ~  

ACUTE 
ORAL TOXICITY - (RATS) LOSO GREATER THAN 5 G/KG. CONSIDERED TO BE NO HORE THAN 

SLIGHTLY T O X I C  BASED ON SINGLE DOSE LEVEL TESTING AT 5 G/KG. 
DERXAL T O X I C I T Y :  (RABBITS) LDSO GREATER THAN 2 G/KG. CONSIDERED TO BE NO HORE 

THAN SLIGHTLY TOXIC BASED ON. S I N G L E  DOSE LEVEL TESTING AT 2 G/KG- 
INHALATiON T O X I C I T Y :  (RATS)  HODERATELY TOXIC (ESTIHATEO) BASED ON 

T E S T I K C -  O F  S I H  ILAR PRODUCTS AND/OR THE COHPONENTS . 
EYE ~ R R I T A T I O N :  (RABBITS)  HAY CAUSE S L I G H T  I R R I T A T I O N ,  BASED ON T E S T I N G  O F  

S IH I LIcR PRODUCTS AND/OR COHPONENTS - 
S K I K  I R R I T A T I O N  1 ( R A B B I T S )  HODERATELY U R  I TAT I N G  TO RABBITS .  KAY C A U S E  

IRRITATION ON PROLONGED OR REPEATED CONTACT. 

CHRONIC OR S P E C Z A L I Z E D  ( S U W W R Y )  
RECENT S T U D I E S  WITH LABORATORY ANIHALS HAVE SHOWN THAT GASOLINE VAPORS 

ADHI N ISTERED I N  HIGH CONCENTRATIONS 'OVER A PROLONGED PERIOD O F  T I H E  (THO 
YE.- L I F E  T I H E  STUDIES)  CAUSED KIDNEY DAHAGE AND KIDNEY W C E R  I N  KALE R A T S  
M D  LIVER CANCER IN FEKALE H I C E -  THESE EFFECTS UERE NOT SEEN IN FEMALE R A T S  
OR HALE N I C E -  

GENERALLY. H U M  EXPOSURES TO G A S O L I N E  VAPORS ARE CONSIDERABLY L E S S  THAN 
THOSE USED I N  THE ANIMAL TOXICITY S T U D I E S .  A S  FAR AS S C I E N T I S T S  W O W .  
LOU LEVEL OR INFREQUENT EXPOSURE TO GASOLLNE VAPORS I S  UNLIKELY TO BE 
ASSOCIATED W I T H  CANCER OR OTHER S Z R I O U S  D I S E A S E S  f N HUKANS. 

REGULAR LEADED GASOLINE CONTAINS LE- COHPOUNDS. LEAD CAN BE A CUHULATIVE 
PO I SON - 

OTHER DATA 
GASOLINE C O N S I S T S  OF  A COHPLEX BLEND OF PETROLEUHIPROCESSING DERIVED 

P A R A F F I N I C .  O L E F I N I C .  NAPHTHENlC AND AROHATIC fi.YDROC/cRBONS WHICH KAY C O N T A l N  
UP TO 5 PERCENT BENZENE. WITH 1-2 PERCENT BEING TYPICAL IEi THE U. S . :  AND 
LOW LEVELS O F  HULTIFUNCTIONAL A D D I T I V E S .  REPEATED EXPOSURE TO LOW L E V E L S  O F  
BENZENE ( <  100 PPH)  HAS BEEN REPOiiTED TO RESULT I N  BLOOD A B N O R ~ A L I  T I E S  I N  
BOTH ANLKALS AXD H U M S .  INCLUDING *'En 1 A AND. 1 N R M E  C A S E S ,  LEUKEH I A .  
THESE EFFECTS WERE h'OT OBSERVED IN LABORATORY NJ f U L S  FOLLOWING R E P E A T E D  
EXPOSURE TO VAPORS FROH UNLEADED G A S O L I N E  C O M A  I N ING 2 PERCENT BENZENE. . 

THE U. S .  OCCUPATIONAL SAFETY A.ND I(EhLT11 ADHI N 1 S TRATION ( o S I ~ A J  F INAL I ZED 
M4 UPDATED RECULATIOK ON DENZENE ON SEPTEHOER 1 1 . 1987. T H I S  STANDARD - 
EXEHPTS THE SFORAGE.  TRhNSPORTftTION. D I S T R I O U T I O N .  DISPENSfNG.  S A L E  OR U S E  
OF  GASOLINE. HOTOR FUELS. OR OTIIER FUELS CONTAIN f NC BENZENE- SUBSEQUENT TO 
THE F I N A L  0 1  SCtihRCE FROH BULK WHOLESALE STORAGE F A C  I LI TI E S .  CERTA It1 I IJDOOR 
MOTOR FUEL D l  S P E N S  ING O P E R A T ~ O N S  ARE COVERED REGARDLESS O f  TItE E x E n P T  ION - 
THE S T A N D ~ D  E S T A B L ~ S I { E S  REQUIREHENTS COvERlNG ~ ' O T & N ' T I A L  Et.(PLOYEC EXPOSURES.  
C O N T A I N E R  L n B E C I  NG. HEDICAL rROCR*S. JWD EHPLOYEE T R A I N I N G .  REFER TO 
C I I A P ~  ER 29 O F  TttC CODE O f  FEDERAL REGULATIONS ( C f R )  PAJ?~ 1910.1028 FOR 
S P E C  I F  I C  CU I DANCE- T I ~ E  O S ~ I A  JWIDATEC) LADEL Of' - 0 n l J c E ~  CnNTn I N C  nl-N7 T v J r  
C ..-._ 
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- * * * * * * * k A A * * * * * * * * * * A * * * *  
I X I I -  REGULATORY I N f O R m T I O N  ****************"*"****+* 
I TSCA INVENTORY STATUS: ALL CQHPONENTS REGISTERED- 

I D - O - T -  S H I P P I N G  NAHE: GASOLINE D . 0 - T .  W A R D  CLASS: FUCHKhSLE L I Q U I D  
I DOT I D  NUHBER: UN 1 2 0 3 '  
I 

I 
U S  OSHA HAZARD COHHUNICATION STANDARD: PRODUCT ASSESSED IN ACCORDANCE 

I 
U I T H  OSHA CFR 1910- I 2 0 0  AND DETERHINED TO BE HAZARDOUS- 

RCRA INFCN'WATION: THE DISPOSAL OF THE UNUSED PRODUCT X A Y  BE SUBJECT TO 
RCRA REGULATIONS PER 4 0  CFR PART 261 FOR THE REASONS INCLUDING, BUT NOT 
L I H I T E D  TO THOSE LISTED BELOW- DISPOSAL OF THE USED PRODUCT M Y  BE 
REGULATED, 

TETRAETHYL LEXD: 0-0035 PCT (LEADED GASOLINE) 
FLASH I -40 (-40) F (c) 

- 
SUPERFUND AHENDHENTS AND REAUTHORIZATION ACT (SARA) T I T L E  I I I I 

EXTREHELY HAZARDOUS SUBSTANCES FOR EHERGENCY RESPONSE AND PLANNING 
COHPONEN T CAS NUHBER PERCENT TPQ (LBS) RQ(LBS) 
TETRAETHYL LEAD 78-00-2  0 - 0 0 3 5  100 1 0  

(LEADED GASOLINE ONLY) 
PRODUCT QUANTITY (GALS) UHICH RESULTS IN AN RQ OF AN EHS: '+SO00 

TOXIC CHEH:CALS FOR EHISSION REPORTING 

-'! COKPONENT CAS NUHBER PERCENT (TYPICAL) 
TOLUENE 1 0 8 - 8 8 - 3  10 
XYLENE 1 3 3 0 - 2 0 - 7  9 
1.2.  4-TRIHETHYLBENZENE 95-63-6 3 
6EtiZENE 7 1 -43-2  2 
ETHYLBENZENE 100-41-4  2 
HETHYL TERT-BUTYL ETHER 1 6 3 4 - 0 4 - 4  I S  (KAXI~UH) 
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* q + * * ~ * & * * * ~ * * * * * * * * * A * & f i * * * * * *  APPENDIX ******** i**f******f**f**f*********  

PRECAUTIONARY LABEL TEXT: . 

I GASOLINE 

1 
FOR U S E  AS HOTOR FUEL ONLY- 
DANCER - 

EXTREHELY FLAHXABLE. I M H F U L  OR-FATAL I F  SWALLOWED. VAPOR 1IARHFUL. 

LONG-T-ERN EXPOSURE TO VAPORS HAS CAUSED CANCER IN LAEiORATORY ANIXALS- 
I 

KEEP AWAY FROH HEAT, SPARKS AND FLAX€, AVOID PROLONGED BREATHING O F  
VAPOR- KEEf CONTAINER CLOSED, USE ONLY WITH ADEQUATE VENTILATION. 
NOT TO BE USED A S  A S K I N  CLEANSING AGENT. NEVER SIPHON BY NOUTH- 
KEEP AWAY FROH EYES AND SKIN. FAILURE TO USE CAUTION HAY CAUSE 
SERIOUS INJURY OR ILLNESS-  

I 
I I 

F I R S T  AID: I F  SUALLOUED, DO NOT INDUCE VOHITING. CALL A PHYSICIAN 
IWEDIATELY. 
I F  INHALED, REHOVE TO FRESH A I R -  I F  NOT BREATHING, GIVE 
ARTIFICIAL RESPIRATION, PREFERABLY HOUTH-TO-HOUTH AND 
CALL A PHYSICIAN. 

ATTENTION 

--\ 
EHPTY CONTAINERS HAY CONTAIN PRODUCT RESIDUE, INCLUDING FLNUiABLE OR 

i: 
e EXPLOSIVE VAPORS. DO NOT CUT, PUNCTURE OR WELD ON OR NEAR CONTAINER. 

ALL LABEL WARNINGS AND PRECAUTIONS HUST BE OBSERVED UNTIL CONTAINER 
HAS BEEN THOROUGHLY CLEANED OR DESTROYED- 

REFER TO PRODUCT KATERIAL SAFETY DATA BULLETIN FOR FURTHER SAFETY 
AND HEALTH I NFORHAT ION. 

HOBIL OEL CORPORATION, NEW YORK, N - Y -  
--- --- --. :- --- --- --- --- --- --- --- i z- r --s -- r r- --- --- --- ii ii --- --- --- --- :- r-z- 2- ii i- -.- ii :-A .-- :- --- --. :- --- --. --- .-- --- ---A --- --- --- =- - - - - -.- ------.-....- ^^_ . ^ - - ^____  .... ̂ _ _ ^ . . _ . . _ _ , _ _ , _ - - _ _ _ . - _ _ _ _ _ _ _ _ _ I ~ - _ _ _ _ _ _ _ A - . - - - -  ----------------.---------------.-------------.; ---. 

PREPARED BY: ~ O B I L  O I L  CORPORATION REVISED: 
EKVIRONHENTAL A F F A I R S  AND TOXICOLOGY, PRINCETON, NJ 05/01/88 

FOR FURTHER IEFORHATION CONTACT: 
HOB1 L 01 L CORPORATION 
LUBE PRODUCT KANAGEHENT ATTN: XSDS ANALYST 
3225 GALLOWS ROAD, FAIRFAX. VA 22037 (703) 849-3265 

INFORHATION GIVEN HEREIN I S  OFFERED IN GOOD FAITH A S  ACCURATE, BUT UITHOUT 
GUARANTEE. CONDITIONS OF USE AND SUITABILITY O F  THE PRODUCT FOR P f i T I C U L A R  
USES ARE BEYOND OUR CONTROL: ALL RISKS OF USE O F  THE PRODUCT ARE THEREFORE 
ASSUHED BY THE USER AND WE EXPRESSLY DISCLAIH ALL WARRANTIES O F  EVERY K I N D  AND 
NATURE. I N C L U D I N G  UARRhNTIES OF HERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE I N  RESPECT TO TtiE USE OR S U I T A B I L I T Y  OF THE PRODUCT- NOTtiING I S  
It4TENDEO A S  A RECOH~ENDATION FOR USES WIIICH INFRINGE VALID PATENTS OR AS 
EXTENDING LICENCSE UNDER VALID PATENTS - APPROPRIATE UARNiNGS AND SAFE 
W ~ D L  INC PROCEDURES S I ~ O U L D  BE PROVIDED TO HANDLERS- AND USERS. 
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REVISED: 0 1 / 1 3 / 8 9  
HOBIL O I L  CORPORATION KATERIAL SAFETY DATA BULLETIN 

* t * * e * * b * G & * A * A t * G * * * * * *  1- PRODUCT IDENTIFICAT]ON " * * * t * * * t * " * * 4 * * * * * * * * * ~ t 4 i *  

--DIESEL" FUELS 
SIJPPLIER: H O B l L  O I L  CORP- HEALTH EHERCENCY TELEPHONE: 2 1 2 - 8 8 3 - 4 4  1 1 
CHEHICAL ffAHES AND SYNONYHS: TRANSPORT EHERCENCY TELEPHONE: 8 0 0 - 4 2 4 - 9 3 0 0  

HYDROCARBONS AND ADDITIVES (CHEHTREC) 
USE OR DESCRIPTION:  FUEL O I L  PRODUCT TECHNICAL INFORHATION: 8 0 0 - 6 6 2 - 4 5 2 s  

APPEARANCE: VISCOSITY:  AT 1 0 0  F .  SUS AT 40 C .  C S T  
CLEAR TO AHBER L I Q U I D  3 1 . 0  - 40-0 1-3  - 4 . 1  

ODOR I BOILING RANGE: NO- 1 300-550 F SOLUBILITY I N  HATER: 
HYDROCARBON NO-2  350'700 NEGLIGIBLE 

RELATIVE DENSITY: I S / &  C FLASH POINT: F(C)  (AsTH 0-93) VAPOR PRESSURE: 
0 . 8 2  - 0 - 8 7  N O - 1 :  1 0 0 ( 4 0 )  NO.2: 1 2 5 ( 5 2 )  0 .5 tUl HG 2 0 C  

(FOR ~ D I T I O N A L  INFORHATION PLEASE CONTACT YOUR LOCAL M K E T I N G  O F F I C E )  

:. .-- .-. :. ... -.. -.. :. :, :. < .-. .-c .-. * ;. :. :. .-. .-. .-. ;: =: 5 .-. --. . . . - . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . --.. ] I - I N G R E D I  ENTs  *;::<--. ' ~~----,.-- .<............,..:-... ........ .. . .. .. . .- . .. .. .. .. - .. -. .. .. .. .. .- >: 1: :. -.: 1: :: :: 1: :: :: 

UT PCT EXPOSURE L I H l T  SOURCES 
H A Z A R D O U S  1 NGREDIENTS: (APPROX)  n G / n 3  PPM (m0 N O T E S )  

575 1 0 0  DIESEL 0 1  L (CAS K O -  6 8 3 3 4 - 3 0 - 5 )  1 0 0  h 

KEY TO SOURCES: A'ACGJH-TLV, A~=SUCGESTED-TLV.  N=HOBIL,  O=OSHh 
N'JTE: L l H l T S  SHOWN kRE FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.  

- ; - - ; - -. -= -. --- - 2 =:.--. --- t -> " ,= .-, --- " --- --- --- " -- --. --. -- -- - - - - -- - -  -->  ,. I - HEALTH HIUARD 
;-= =-= -: G" ---.--'' <-" " .-, -L- .---"-. .-. .-- :- --- --- :- --- :- --. :- --- :. ,- - - . - - * - -- - -- -. --  -- - -- -- -. -. -- -. -- 

- - INCLUDES AGGRAVATED HEDICAL CONDITIONS. 1 F ESTABLISHED - - 
TFRESHOLD L I H I T  VALUE: NO TLV ESTABLISHED- SUGGESTED Tuh EXPOSURE L l H I T  OF 

1 0 0  Ppn. 

EFFECTS OF OVEREXPOS~~RE:  SLIGHT S K I N  IRRITATION.  RESP IRATORT I R R I T A T I O N .  
D I Z Z I N E S S .  NAUSEA, L O S S  O F  CONSCIOUSNESS- T H I S  PRODUCT HAY CONTAIN T R h C E  
QUANTITIES O F  POLYCYCLIC hROnATIC HYDROCARBONS (PCfiH) . UNDER COKDI T I O N S  
OF POOR PERSONAL HYGIENE AND PROLONGED, REPEATED CONTACT. SOHE PC- HAVE 
BEEN SUSPEC-TED AS A CAUSE OF- S K I N  C ~ C E R -  IN.HUHANS-  

I - I --- --- /- --- -*. Z. --- --- --- :. --- --- --- ; .-- --. 
V -  ~ E ~ G E N C Y  mD FIRST A I ~  P R O C E D ~ R E S  <:~<~fi<:<:~~:f:<::-:<:<:<:f~;~i~<:*fi<~f~ 

--- FOR PR iKARY ROUTES OF ENTRY 

EYE COKTACT: FLUSH WITH HATER- 
S K I N  CONTACT: WASH CONTACT AREAS U I T H  SOAP AND WATER. 
INHALATION: REMOVE FROH FURTHER EXPOSURE. I F  UNCONSCIOUSNESS OCCURS. SEEK 

IJWEDIATE KEDlCAL ASSISTANCE AND CALL P H Y S I C I f i ' .  , IF. BREATHING HAS S T O P P E D .  
U S E  HOUTH TO -nOUTH RESUScI TAT I ON. 

INGEST10N: DO NOT INDUCE VOHITING. ADHINISTER VEGETABLE O I L .  GET H E U I C A L  
ASSISTANCE. (NOTE TO PHYSICIAN: U T E R I A L  I F  ASPIRATED INTO THE LUKGS HAY 

CAUSE CllEI4 1 CAL -PNEUHONIT 1s- TREAT APPROPRIATELY. ) 

*.:: .-, & l ,-:<:< :::-: <:<: z-, & & *,, s,-c G * F , R E  AEID EXPLOSIOK QATA <:~:;:~:'~:;:<:;.'.-.""";."- . -- . . .- ,. -- .. .; . :: ' ,; - :; " :; :: - :: - t :: . :: - :: - r: - -  :- 

~ L A S H  FOINT: f (C) (ASTH D-93)  FLAKKABLE L I ~ I  1%: NFPA CODES: 
N o -  1: 1 0 0 ( & 0 )  t40- 1: 1 2 5 ( 5 2 )  LEL:  KE UEL: N E  IlEhLTI1 0 

EXT INGUISIiI NC HEDIA: F L r V i U 8 1 L t T Y  7 
~ 0 2 .  rom. D R Y  CHEMICA' I -  OR HATER FOG R € A C T I V l S \ -  0 

S P E C I A L  F I R E  F I C I S T I N G  PROCEDURES: - - 
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* * t * * t G * f i 9 4 * * t * f . h A A i . ~ i a n *  V I 1 -  DATA h f i f ~ * ~ * * * * ~ * * * * * * * * t * ~ * * * *  

STABI LITY I STABLE HAZARDOUS POLYHERIZATION: WILL NOT OCCUR 
CONDITlONS TO AVOID: HEAT, SPARKS. FLAHE, AND BUILD UP OF STATIC ELECTRICITY- 
1NCOHPATIBLE KATERI ALS: HALOGENS, STRONG ACIDS, ALKALINES AND OXIDIZERS. 
HAZARDOUS DECOHPOSITION PAODUCTS: CARBON JiONOXIDE FROH INCOHPLETE COKBUSTION- 

ENVIRONHENTAL IHPACTr REPORT SPILLS AS REQUIRED TO APPROPRIATE AUTHORITIES- 
IN CASE OF ACCIDENT OR ROAD SPILL NOTIFY CHE-HTREC (800-424-9300). U- S -  COAST 
GUARD REGULATIONS REQUIRE ItUlEDlATE REPORTING OF SPILLS THAT COULD REACH ANY 
UATERHAY INCLUDING INTERMITTENT DRY CREEKS- THE COAST GUARD TOLL FREE NUHBER 
IS (800-424-8802) - 

PROCEDURES IF HATERIAL IS RELEASEDOR SPILLED: ADSORBON FIRERETARDANT 
TREATED SAWDUST. DIATOfiACtlOUS EARTli. ETC- SHOVEL UP AND DISPOSE AT AN 
APPROPRlfiTE WASTE Dl SPOSAL FACILITY 1 N ACCORD~NCE WITH CURRENT lAWS 
AND REGULATIONS. AND PRODUCT CHARACTER ISTICS AT TlHE OF DISPOSAL- 
WASTE WAGEHENT: PRODUCT IS SUITABLE FOR BURNING FOR FUEL VALUE Ih'  
COHPLlME w l l l i  A P P 1  IC;GLC LAUS AJJD REGULATIONS. 

EYE PROTECTIOS: KO SPEC I A S  EQUI PHENT REQUIRED 
SKIN PROTECTION: I F  Sti1lG CONTP-CT IS LIKELY. IHPERVIOUS GLOVES SHOULD BE WORN- 
GOOD PERSONAL H Y G I  E R E  P K  4CTICES SHOULD ALWAYS BE FOLLOWED. 
RESPIRATORY PROTECTIOK: NO SPECIAL REQUlREtiENTS UNDER ORDlNARY COXDITIONS OF 
USE AND WITH ADEQU-GTE VEKTILATION. 
VENTILATIOR: VENTILATIOX DESIRABLE AND EQUIPHENT KUST BE EXPLOSION PROOF- 
USE IN WELL VENTILATED AREA. 

I 

STORED  ATERI RIAL HUST 6E LASELED AS: COKBUSTIBLE 
STORACE: STORE IN A COOL ;REA. 

--- --- --- --- --. .-- --- & --. --- --. --- --. --- --- -= --- --- .-- --. - - . - - - -- -- - - -- - -- -- -- -. - -- _ _  -- -. - .. _- z :  :: -: TOXICOLOGICAL ~*2:~:&&<:*fi':::~=i'<~"~<:f'<z,:<I::<::--::1=i:iri:i: 

ACUTE 
, ORAL TOXICITY: S~ICHTLY TOXIC (ESTIKATED) - BASED Oh' TESTING OF Sin1 LAR 
PRODUCTS mD/OR THE COXPOSENTS. 
DERHAL TOXICITY 1 (RABGITS) NONTOXIC (ESTIUTED) - BASED ON TESTIRG OF 

S I H 1 LAR PRODUCTS AND/OR THE COHPONENTS - 
IN HA LA TIC^! TOXICITY: (RATS) SLIGHTLY TOXIC (ESTIK~TED) - BASED Oh' TESTIKG 
OF SIHI LAR PRODUCTS *'D/O?t THE COHPORENTS- 
EYE. IRRlTkTION: ( R A B ~ ~ T S )  EXPECTED TO BE NON-IRRITATING - EASED Oh' TEST IKG 
OF S IHI LAR PRODUCTS AE;D/0!7 COHPONENTS - 
SKIN IRRITATION~ (RADGITS) HAY CAUSE SLIGHT IRRITATION OR PROLORLED OR 
REPEATED CONTACT - EASED OR TESTING OF SIHILAR PRODUCTS rch'D/OK TIiE 
COMPONENTS. 

CHROSlf OR SPECIALIZED (SUHW-JIY) 
THIS PRODUCT KAY CONJ-hfK TRACE QUANTITIES OF POLYCYCLIC ~KOnx.1lC 

HYDROCARBONS - SOHE. OF wti 1 CH HAVE BEEN SHOWN TO CAUSE - S K I  E: C~XCER lr: 

LABORATORY A)~*IMALS & I - 1  E R  PROLONCED. REPEATED SKIN CONTACT. 
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D I E S E L  FUELS - 
1 * t************* t t t *******~ X I I -  ~EGIJLATORY INFORHATION * * * * * * * * * * * * * * * " * * * * * * * *  
, 

I TSCA INVENTORY STATUS: ALL COHPONENTS REGISTERED- 

: D - 0 - T -  S H I P P I N G  NAHE: FUEL O I L  D - 0 . T -  I W A R D  CLASS: COHBUSTIBLE L I Q U I D  

I D  NUnBER r NA 1993 
1 

I U S  OSHA HAZARD COHHUNICATION STANDARD: PRODUCT ASSESSED IN ACCORDANCE Wl Tli 
OSHA CFR 1910.1200 AND DETERHINED TO BE HAZARDOUS- 

RCRA INFORHATION: THE DISPOSAL OF THE UNUSED PRODUCT K A Y  BE SUBJECT TO 
RCRA REGULATIONS PER 40 CFR PART 261 FOR THE REASONS INCLUDING. BUT NOT 
L I H I T E D  T O  THOSE L I S T E D  BELOW- DISPOSAL OF THE USED PRODUCT HAY BE 
REGULATED - 

FLASH: LESS THAN 140 F 

SUPERFUND AHENDHENTS AND REAUTHOR1 ZATI0t.I ACT (SARA) T I TLE 1 I I 1 
EXTREHELY HAZARDOUS SUBSTANCES FOR EHERGEKCY RESPONSE AND P L M N I N G  

T H I S  PRODUCT CONTAINS NO EXTREHELY H A Z ~ S D O U S  SUBSTiJ \ 'C  ES. 
TOXIC CHEHICALS FOR EHISSJC:; REPORTING 

T H I S  PRODUCT CONTAINS NO TOXIC CNEHlChLS A T  COh'CEi:TEkT IOKS kGO\'E 
THE ESTABLISHED DE H I N I H l S  LEVELS. 

--- --- ------ --- --. z- --- --. --- 2 =-= --, --- --. ------ --- ------ <- 5- --> --- --- --. --. --. --. --. --- --- -.- --. ....:. ....:.....:. :. -........-...... AP PENDI - , .. .: .'" " "" -2 "" " ":. "" " ,-: :. .: .......... .......................................................... 

PRECAUTIONARY LABEL-TEXT: 
* 

PETROLEUH D l  S T 1  LLATE 

D M G E  R - 
HARHFUC OR FATAL I F  SWALLOWED- VAPOR HARHFUL- COHBUSTIBLE- 

KEEP AWAY FROH HEAT AND FLAHE- AVOID PROLONGED BREATHING OF VAPOR- 
KEEP CONTAINER CLOSED. USE ONLY WITH ADEQUATE VENTILATIOK. 
AVOID PROLONGED OK REPEATED S K I N  CONTACT- 

F I R S T  A I D :  I F  SUALLOUED, DO NOT INDUCE VOHfTING. CALL A P I ~ Y S I C I M ~  
I?iHEDIATELY - 
I F  INHALED, REHOVE TO FRESH A I a -  I F  NOT GREATHIKC. G I V E  
A R T I F I C I A L  RESPIRATION. PREFERABLY HOUTH-TO-MOUTH Ah'D 

CALL A PHYSICIAN- 

ATTENT ION 
EHPTY CONTAINERS HAY CONFAIN PRODUCT RESIDUE. INCLUDIGG F L W B L E  0% 
EXPLOSIVE VAPORS- DO NOT CUT, PUNCTURE OR WELD ON OR NEAR C O N T ~ I N E R .  
ALL LABEL WARKINGS AND PRECAUTIONS HUST BE OBSERVED Ut:TlL CONTAINER 
HAS BEEN THOROUGHLY CLEANED OR DESTROY ED- 

REFER TO PRODUCT XATERIAL SAFETY DATA BULLETIN FOR FURTHER S A ~ E T Y  
AND HEALTI% I NFORKATION - 



- 
/-- 

DIESEL FUELS 
-- ************************** 
j X I I -  REW~ATORY - I ~ ~ ~ ~ T ~ ~ ~  ***********************A 

PREPARED BY: f iOBIL O I L  CORPORATION R E V I S E D :  
ENVIRONHENTAL A F F A I R S  AM) TOXICOLOGY, PRINCETON. N J 01 / 13/89 

FOR FURTHER INFORHATION CONTACT: 
HOB I L 0 1  L COUPORAT I ON 
LUBE PRODUCT M A G E H W T  ATTN: HSDS ANALYST 
3225 GALLOUS ROAD. FAIRFAX, VA 22037 (703) 049-3265 I 

~ i i P Y * t * * * * * * * * ~ G * * * * 9 * * L * * * s * * * * * *  * * i * * * * * i c * * * * * * * * * * ~ * * * * * * G & * * * 2 & k % * * G f i G * * * & * * * k  

INFORHATION GIVEN HEREIN IS OFFERED I N  GOOD FAITH AS ACCURATE, BUT W I T H O U T  I 

GUARANTEE- CONDITIONS O F  USE AND SUITABILITY OF THE PRODUCT FOR PARTICULAR i 
USES ARE BEYOND OUR CONTROL; ALL R I S K S  OF USE OF THE PRODUCT ARE THEREFORE 
ASSUHED BY THE USER AND HE EXPRESSLY DISCLAIH ALL WARRANTIES OF EVERY K I N D  AND 

1 
NATURE. INCLUDING WARRANT lES OF HERCHANTAB I LITY AND FITNESS FOR A P A R T I C U L A R  
PURPOSE I N  R E S P E C T  TO THE USE OR SUITABILITY O F  THE PRODUCT. NOTHING IS  
INTENDED AS A RECOWENDATION FOR USES WHICH INFRINGE VALID PATENTS OR A S  

EXTENDING L I C E N C S E  UNDER VALID PATENTS- APPROPRIATE WARNINGS #.NO SAFE ! 
HANDLING PROCEDURES SHOULD BE PROVIDED TO HANDLERS AND USERS. I 



i10701-00 MOBIL DELVAC 1 3 1 p )  
MATERIAL SAFETY DATA BULLET 

-------------------------------------------------------------------------- 
1. PRODUCT AND COMPANY 1DENTiFlCATION 
-------------------------------------------------------------------------- 

PRODUCT NAME: MOBIL DELVAC 1310 53 Id 
S U P P L I E R :  MOBIL O I L  CORP. 

NORTH W-RICE 34R"mTIE!G LYE REFINING 
3225 GALLOWS RD. 
FAIRFAX, VA 2 2 0 3 7  

24  - H o u r  E m e r g e n c y  i c a l l  c o l l e c t ) :  6 0 9 - 7 3 7 - 4 4 1 1  
P r o d u c t  and YSDS Inforna t ion :  3 0 0 - 6 6 2 - 4 5 2 5  3 5 5 - 2 2 4 - 4 6 4 4  
CHEMTREC : I 8 0 0 - 4 2 4 - 9 3 0 0  2 0 2 - 4 8 3 . - 7 6 1 6  

2. COMPOSmONnNFORMATlON ON INGREDIENTS 
-------------------------------------------------------------------------- 

CHEMICAL NAMES AND SYNONYMS : SEVERE TREAT MIN. O I L S  h A D D I T I V E S  
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH: 
T h i s  p r o d u c t .  i s  not f o r m u l a t e d  t o  c o n t - a i n  i n r j r e c i i e n t s  w h i c h  have 
exposure limits established by U.S.  agencies. I t  is not  h a z a r d o u s  t o  
hea l t h  a s  defined by t h e  E u r o p e a n  U n i o n  D a n g e r o u s  
S u b s t a n c e s / Y r e p a r a t i o n s  D i r e c t i v e s .  See S e c t i o n  15 f o r  a r e g i ~ . l a t o r y  
ana lys i s  of t h e  ingredients .  
See S e c t i o n  15 f o r  E u r o p e a n  L a b e l  I n f o r m a t i o n .  
See S e c t - i o n  8 for exposilre l i m i t s  !if a p p l i c a b l e ) .  

-------------------------------------------------------------------------- 
3. HAZARDS IDENnFlCATlON 
-------------------------------------------------------------------------- 

US OSHA HAZARD COMMUNICATION STANDARD: P r o d u c t  assessed i n  a c c o r d a n c e  
w i t h  OSHA 29 CFR 1 9 1 0 - 1 2 0 0  and determined n o t  t o  be hazardous. 
E F F E C T S  OF 0VEREXPO.SlJRE: N o  s i g n i f i c a n t  e f f e c t s  expected. 
EMERGENCY RESPONSE DATA: D a r k  Amber L i q u i d .  DOT ERG No. - NA 

-------------------------------------------------------------------------- 
4. FIRST AID MEASURES 
-------------------------------------------------------------------------- 

EYE CONTACT: F lush  thoroughly w i t h  w a t e r .  If i r r i t a t i o n  occurs, c a l l  
a physician.  
S K I N  CONTACT: W a s h  contact  areas w i t h  soap and w a t e r .  
INHALATION: N o t  expected t o  be a p r o b l e m .  
INGESTION: N o t  expected to be a p r o b l e m .  

.......................................................................... 
5. FIRE-FIGHTING MEASURES 
-------------------------------------------------------------------------- 

EXTINGUISHING MEDIA: C a r b o n  dioxide, f o a m ,  d ry  chemical and w a t e r  fog. 
S P E C I A L  F I R E  FIGHTING PROCEDURES: W a t e r  or foam m a y  cause f r o t h i n g .  
U s e  w a t e r  t o  keep fire exposed c o n t a i n e r s  cool. Water spray m a y  
be used t o  f l u s h  s p i l l s  a w a y  f r o m  exposure. P r e v e n t  runoff  f r o m  



f i r e  c o n t r o l  o r  d i . l u t i on  from e n t e r i n g  s t reams,  sewers,  o r  
d r ink ing  water  supply. 
SPECIAL. PROTECTIVE EQ1JIPK.W: F Q ~  fire5 i n  enclose? areas, f i r e  
f i g h t e r s  must use  s e l f - con ta ined  b rea th ing  appara tus .  
UN7JSUP.L FIRE AND EXPLOSION HAZARDS : None. Flash Point  C (F) : > 
199!391j )  !AsTM D-92) .  F l a m - m a b l ~  limits - LEL: NA, UELr hm. 

NFPA HAZARD I D :  Health: 0, Flammability: 1, Reac t iv i t y :  0 
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide. Metal oxides .  
E lenenta l  zx ides .  

.......................................................................... 
6. ACCIDENTAL RELEASE MEASURES 
-------------------------------------------------------------------------- 

NOTIFICATION PROCEDURES: Report s p i l l s  a s  r equ i r ed  t o  app rop r i a t e  
a u t h o r i t i e s .  U- S. Coast Guard r e g u l a t i o n s  r e q u i r e  immediate 
r epo r t i ng  of s p i l l s ;  t-hat cni,~ld reach  any waterway inc lud ing  
i n t e r m i t t e n t  d r y  c reeks .  Report s p i l l  t o  Coast Guard t o l l  f r e e  
number (800) 424-8802. In  ca se  o f  acc iden t  o r  road s p i l l  n o t i f y  
CHEMTREC ( 5 0 0 )  424-9300- 
PROCEDURES I F  MATERIAL I S  RELEASED OR SPILLED: Adsorb on f i r e  
r e t a r d a n t  t r e a t e d  sawdust, diatomaceous e a r t h ,  etc. Shovel up 
and d i s p o s e  o f  a t  an app rop r i a t e  waste d i s p o s a l  f a c i l i t y  i n  
accordance wi th  c u r r e n t  a p p l i c a b l e  laws and r egu la t i ons ,  and 
product c h a r a c t e r i s t i c s  a t  t i m e  o f  d i s p o s a l .  
ENVIRONMENTAL PRE('.AlITIONS: Prevent. s p i l l s  from e n t e r i n g  stom. sewers  
o r  d r a i n s  and con tac t  wi th  s o i l .  
PERSONAL PRECAUTIONS: See Sec t ion  8 

- - 

7. HANDLING AND STORAGE 

HANDLING: No s p e c i a l  p r ecau t ions  a r e  necessary  beyond normal good 
hygiene p r a c t i c e s -  See Sec t ion  8 f o r  a d d i t i o n a l  pe r sona l  
p ro tec t - ion  advice  when handl ing t h i s  prodl.lct, 
STOPaGE: Do n c t  s t o r e  i n  open o r  un l abe l l ed  c o n t a i n e r s -  'tore away 
from s t r o n g  ox id i z ing  agents  o r  combust ible  m a t e r i a l .  

8. EXPOSURE CONTROLSIPERSONAL PROTECTION 

VENTILATION: No s p e c i a l  requirements  under o rd ina ry  cond i t i ons  o f  use 
and w i t h  adequate  v e n t i l a t i o n .  
RESPIRATORY PROTECTION: No s p e c i a l  re rp i remcnts  under o rd ina ry  
cond i t i ons  of use  and w i t h  adequate  v e n t i l a t i o n -  
EYE PROTECTION: Normal i n d u s t r i a l  eye p r o t e c t i o n  p r a c t i c e s  should be  
employed. 
SKIN PROTECTION: No s p e c i a l  equipment requi red .  However, good 
persona l  hygiene p r a c t i c e s  should  always be followed- 
EXP<)SlIRE LIMITS: This  product does not con ta in  any components which 
have recognized  exposure l i m i t s .  However, a exposure l i m i t  of 
5.00 mg/m3 i s  sugges ted  f o r  o i l  mis t .  

_----___________-__------------------------------------------------------- 
9. PHYSICAL AND CHEMICAL PROPERTIES 
-------------------------------------------------------------------------- 

Typical  p h y s i c a l  p r o p e r t i e s  a r e  given below. Consul t  Product Data Sheet 
f o r  s p e c i f i c  d e t a i l s .  
APPEARANCE : Liquid 



COLOR: Dark Amber 
ODOR: Mlld 
(IDOR THRESh0L.T)-prim* NF: 
p H :  NA 
BOILING POINT C(F): > 316(600) 
FELTING P O I N T  C (F! : NP- 
FLASH POINT C(F): > 199(390) (ASTM 0-92) 
FLANM?BILITY: NE 
AUTC F ~ ~ I L I T Y :  NE 
EXPLOSIVE PROPERTIES: NA 
OXIDIZING PROPERTIES: NA 
VAPOR PRESSI~RE.-FFIH~J 20 (1: < 0.1 
VAPOR DENSITY: NE 
EVAPORATION RATE: NE 
l2ET-n-TIVE DENSITY, 15/4 C: 0.8P1 
SOLUBILITY IN WATER: Negligible 
PARTITION COEFFICIENT: > 3.5 
VISCOSITY -9T 4 V  C, cStr 4 4 . 0  
VISCOSITY AT 100 C, cSt: 7.2 
POUR POINT C(F): < -35(-31) 
FF.EEZING POINT G !F) : W- 
VOLATILE ORGANIC COMPOUND: NA 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOF FUFTHER TECHNICAL INFOF-mTION, CO-W-ACT YO1JF MI1F-K!ZTING REPRESENTATIVE 

.......................................................................... 
10. STABlLrrY AND REACTMTY 

STABILITY (THERMAL, LIGHT, ETC- ) r Stable. 
CONDITIONS TO AVOID: Extreme heat. 
INCOMPATIRILITY !M-ATERIALS TO AVOID): Strong oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide. Metal oxides. 
Elemental oxides. 
VAZW.,DOUS PCLY?m,RIZATIO?!: Will nct cccur. 

.......................................................................... 
I I. TOXICOLOGICAL DATA 
.......................................................................... 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000 
mg/kg). ---Rased on teat-ing of similar products and/or the 
components. 
DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: gfeater than 
2000 mg/kg). ---Rased on testing of similar prMucts and/or the 
components. 
INHALATION TOXICITY [RATS): Practically non-toxic (LCSO: greater 
than 5 mg/l). ---Based on testing of similar products andlor t.he 
components. 
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
greater than 6 but 1.5 or less). ---Based on testing of similar 
products and/or the components. 
SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary 
Irritation Index: greater khan 0.5 hut less than 31.  ---Based 
on testing of similar products and/or the components. 

---SUBCHRONIC TOXICOLOGY (SUMMARY]--- 
Severely solvent refined and severely hydrotreatad mineral base oils 
have been tested at Mobil Environmental and Health Sciences 
Laboratory by dermal application to rats 5 dayslweek for 90 days 
at doses si~nificantly higher t-han those expected during normal 
industrial exposure. ~xtensive evaluations including microscopic 
examination of int-ernal organs and clinical chemistry of b d y  



f l u i d s ,  showed no adverse  e f f e c t s -  
---CHRONIC TOXICOLOGY (SUMMARY!--- 

The has- o i l s  i n  t h i s  product. a r e  s eve re ly  solvent.  r e f i n e d  and/or  
s eve re ly  hyd ro t r ea t ed .  Chronic mouse s k i n  p a i n t i n g  s t u d i e s  of 
s eve re ly  t r e a t e d  o i l s  showed no evidence of ca rc inogen ic  e f f e c t s .  
These r e s u l t s  a re  confi-wed on a contin11inq b a s i s  \!sing variolls 
sc reen ing  methods such a s  t h e  Mobil Modified Ames Tes t  and 
IP-346. 

---OTHER TOXTCCLBGY ERTA--- 
Used g a s o l i n e  engine o i l s  have shown evidence of  s k i n  ca rc inogen ic  
a c t i v i t y  i n  l a b o r a t o r y  tests when no e f f o r t  was made t o  wash 
t h e  o i l  o f f  hetween a p p l i c a t i o n s .  1.lseii o i l  from d i e s e x  engines  
d i d  n o t  produce t h i s  e f f e c t .  

12. ECOLOGICAL INFORMATION 

ENVIRONMENTAL FATE AND EFFECTS: Not e s t a b l i s h e d .  

-------------------------------------------------------------------------- 
13. DISPOSAL CONSIDERATIONS 
-------------------------------------------------------------------------- 

WASTE DISPOSAL: Product is s u i t a b l e  f o r  burning i n  an enclosed,  
c o n t r o l l e d  burner  f o r  f u e l  va lue  o r  d i s p o s a l  by supe rv i sed  
i n c i n e r a t i o n .  Such burning may he l i m i t e d  p~.~rsl.lant. t-o t h e  
Resource Conservat ion and Recovery A c t .  I n  add i t i on ,  t h e  product  
i s  s u i t a b l e  f o r  p rocess ing  by an approved r ecyc l ing  f a c i l i t y  o r  
can he d i sposed  of a t  a n  app rop r i a t e  government waste d i s p o s a l  
f a c i l i t y .  U s e  of t h e s e  methods i s  sub jec t  t o  u s e r  compliance 
with a p p l i c a b l e  laws and r egu la t i ons  and cons ide ra t i on  o f  product  
c h a r a c t e r i s t i c s  a t  t i m e  of d i s p o s a l .  
RCRA INFORMATION: The unused product ,  i n  ou r  opinion,  is  not  
s p e c i f i c a l l y  l i s t e d  by t h e  EPA a s  a  hazardous waste (40 CFR, 
P a r t  261D), nor i s  it f a m l ~ l a t e d  t o  con ta in  m z t e r i a l s  which 
a r e  l i s t e d  hazardous wastes .  I t  does no t  e x h i b i t  t h e  hazardous 
c h a r a c t e r i s t i c s  of i g n i t a b i l i t y ,  c o r r o s i v i t y ,  o r  r e a c t i v i t y  and 
is  n o t  form~.rlated w i th  contaminants as determined hy t h e  Toxicit-y 
C h a r a c t e r i s t i c  Leaching Procedure (TCLP). However, used  product  
may be  r egu la t ed .  

-------------------------------------------------------------------------- 
14. TRANSPORT INFORMATION 
-------------------------------------------------------------------------- 

USA DOT: NOT REGULATED BY USA DOT. 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REGULATED E Y  I M 9 .  
IATA: NOT REGULATED BY IATA. 

-------------------------------------------------------------------------- 
15. REGULATORY INFORMATION 
.......................................................................... 

Governmental Inventory  S t a tu s :  AL1 components comply w i t h  TSCA, 
EINECS/ELINcS, AICS, MITI, DSL, AND KECI - 
EU Label ing : E1J l a b e l i n 9  not reqlii  red. 
U.S. Superfund Amendments and Reauthor iza t ion  Act (SARA) T i t l e  111: 
This  product  con ta in s  no "EXTREMELY HAZARDOUS SUBSTANCES". 
S A M  ( 311/ 312 ) PEE'QRTPBLE H P . D  CF-TEG0F.IES : None. 
This  product  con ta in s  no chemicals  r epo r t ab l e  under 



s m  (313) a-e..; L u A r ~  r e l ease  p r c g r a m .  

The f o l l o w i n g  p r o d u c t  i n g r e d i e n t s  a r e  c i t e d  on t h e  l i s ts  b e l o w :  
CHEMICAL N N - l E  CAS NUMBER L I S T  CITATIONS 

- - - - - - - - - - -------------- 

Z I N C  (ELEMENTAL ANALYSIS) ( 0 . 1 4 % )  7 4 4 0 - 6 6 - 6  2 2 
PHOSPHOROOITH.OIC ACID, 0 , O - D I  6 8 6 1 9 - 4 2 - 3  22 
CL-14-p&fCYL ESTERS,  Z I N C  SnJ.TS ( 2 :  
1) (ZDDP) ( 0 - 2 4 % )  

--- REGULATORY L I S T S  SEARCHED --- 
~ = ~ C G X H  ALL ~=X*,C 1 II=TSCA ", I€-=CA P45 CW.f 2 1 = D  RTK 

2 a A C G I H  A1 7=IARC 2 A  12=TSCA 5 a 2  17=CA P 6 5  REPRO 22=MI  293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 15=CA RTK 23=MN RTK 
4=?EP C 2 . C  O=C)SF? CW.C 14=TSCA 6 19=FL RTK 24=E!J RTK 
5=NTP SUS 10=OSHA Z 15=TSCA 1 2 b  2 0 = I L  RTK 2 5 = P A  RTK 

2 0 = R I  RTK 
C o d e  k e y :  CA!!C=Carcinogen; SlJS=Su.spect.ed C a r c i n o ~ e n ;  R . F , P R O = R e p r o d ~ . z c t i v e  

___-___------------------------------------------------------------------_ 
16. OTHER INFORMATION 
____-____-------__-------------------------------------------------------- 

USE: COMMERCIAL ENGINE O I L  
NOTE : MOB1 L  PRODUCTS ARE NOT FORMULATED TO CONTAIN P C B s  . 

------------------------------------------------------------------------- 

P l e a s e  c a l l  t h e  C u s t o m e r  R e s p o n s e  C e n t e r  o n  8 0 0 - 6 6 2 - 4 5 2 5  f o r  f o r m u l a t i o n  
d i sc losure -  
* * * * * * * * * f * ~ i * * * * * * * i i * * * * ~ * * f * ~ * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * *  

For I n t e r n a l  U s e  O n l y :  :.IHC: I* 1' 0" 1' l*, MFPEC: A, TmJ:  4 4 0 7 0 1 - 0 0 ,  
G L I S :  4 0 0 2 4 9 ,  CMCS97: 9 7 0 4 4 0 ,  REQ: US - kRRKETING, S A F E  USE: L  
EHS Approval D a t e :  30MAY2000  
************i****************iii********************************* 

*************************************************************************  
L e g a l l y  required i n f o r m a t i o n  is g i v e n  i n  accordance w i t h  applicable 
I n f o r m a t i o n  g i v e n  h e r e i n  is offered i n  r jood  f a i t h  as  acc~xrate, h i t .  

w i t h o u t  gua r an t ee .  C o n d i t i o n s  of use  and s u i t a b i l i t y  of t h e  p r o d u c t  for  
p a r t i c u l a r  uses  are beyond o u r  con t ro l ;  a l l  r i s k s  o f  u s e  of t h e  p r o d u c t  
are therefore a s s u m e d  by t h e  user and WE EXPRESSLY DISC'.LAIM ALL 
WARRANTIES O F  EVERY KLND AND NATURE, INCLUDING WARRANTIES O F  
MERCHANTABILITY AND F I T N E S S  FOR A PARTICULAR PURPOSE I N  RESPECT T O  
THE USE OR S I I I T A B I L I T Y  OF THE PROM.JnT. N o t - h i n g  i s  i n t e n d e d  a s  a 
r e c o m m e n d a t i o n  f o r  u s e s  w h i c h  i n f r i n g e  valid patents o r  a s  ex tend ing  
any l i c e n s e  under  va l id  pa ten t s -  A p p r o p i a t e  w a r n i n g s  and safe  h a n d l i n g  
procedures shol.ild be providedto handlers  and users. U s e -  or  re- 
transmission of t h e  i n f o r m a t i o n  contained herein i n  any other f o r m a t  
than the format as  presented is s t r i c t l y  prohib i ted .  M o b i l  n e i t h e r  
represents n o r  w a r r a n k s  t h a t  t h e  fo-mat, content  or  product f n r m ~ . i l ~ d  
contained i n  t h i s  document comply w i t h  t h e  l a w s  of any other count ry  
except t h e  U n i t e d  States of A m e r i c a .  
********i*ii***************i******+******~**+&********************~****** 

copyright  1996 M o h i l  corporation, All r i g h t s  reserved 



440727-00 MOBIL DELVAC 133 
MATERIAL SAFETP DATA BULLETIN 

-------__--__-_----------------------------------------------------------- 
I. PRODUCT AND COMPANY 1DENilFlCATlON 

PRODUCT NAME: MOBIL DELVAC 1330 
SUPPLIER: MQBIL OIL CORP. 

KCRTH A??4JZRICA KW?Y;ETI?JG AND REFINING 
3225 GALLOWS RD. 
FAIRFAX, VA 22037 

24 - Hour Emergency !call collectf: 609-737-4411 
Przduct and MSCS Inforn'.aticns 800-062-4525 850-224-4644 
CHEMTREC : 800-424-9300 202-483-7616 

_________________-_------------------------------------------------------- 
2. COMPOSiTION/lNFORMATION ON INGREDIENTS 

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES 
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH: 
This product. is not formulated to contain ingredients which have 
exposure limits established by U . S .  agencies. It is not hazardous to 
health as defined by the European Union Dangerous 
Substances/Preparations Directives. See Section 1.5 for a regulatory 
analysis of the ingredients. 
See Section 15 for European Label Information. 
See Sectior! 8 for exposure limits (if applicable). 

------__---_-------------------------------------------------------------- 
3. HAZARDS IDENTIFICATION 
.......................................................................... 

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance 
with OSHA 29 CFR 1910.1200 and determined not to be hazardous. 
EFFECTS OF CIVEREXPOSIIRE: No significant effects expect-& 
EMERGENCY RESPONSE DATA: Dark Amber Liquid. DOT ERG No. - NA 

------_____--_______------------------------------------------------------ 
4. FIRST AID MEASURES 
------__-__________------------------------------------------------------- 

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call 
a physician. 
SKIN CONTACT: Wash contact areas with soap and wat-er. 
INHALATION: Not expected to be a problem. 
INGESTION: Not expected to be a problem. 

---------__________------------------------------------------------------- 
5. FIRE-FIGHTING MEASURES 
-------------------------------------------------------------------------- 

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog. 
SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing- 
IIse water to keep fire exposed containers cool. Water spray may 
he used t-o fltlsh spills away from exposure. Prevent runoff from 



f i r e  c o n t r o l  o r  d i l u t i o n  f r o m  e n t e r i n g  s t r e a m s ,  s e w e r s ,  o r  
d r i n k i n g  w a t e r  s u p p l y .  
SPF-CIFI. PE?OTECTIVE EQIJIPXENT: For fires in enclosed 2rez5, f i r e  
f i g h t e r s  m u s t  u s e  s e l f - c o n t a i n e d  b r e a t h i n g  appara tus .  
UNUSUAL F I R E  AND EXPLOSION HAZARDS: N o n e -  F l a s h  P o i n t  C(F): > 
199!38l j !  !-nsTM D - 9 2 )  . Flammable limits - LEL: Nn. UEL: N4. 
NFPA HAZARD I D :  H e a l t h :  0, F l a m m a b i l i t y :  1, R e a c t i v i t y :  0 
HAZARDOUS DECOMPOSITION PRODUCTS: C a r b o n  m o n o x i d e .  M e t a l  oxides. 
Ezemental zxides. 

6. ACCIDENTAL RELEASE MEASURES 

N O T I F I C A T I O N  PROCEDURES: R e p o r t  s p i l l s  as  required t o  appropriate 
a u t h o r i t i e s .  U. S -  C o a s t  G u a r d  r egu la t ions  r e q u i r e  i m m e d i a t e  
report. ing o f  s p i l l s  t h a t  coxild reach any w a t e r w a y  i n c l u d i n g  
i n t e r m i t t e n t  d r y  c r e e k s .  R e p o r t  s p i l l  t o  C o a s t  G u a r d  t o l l  f r e e  
n u m b e r  (800) 424-3802. I n  case bf accident or road s p i l l  n o t i f y  
CHEMTREC (800) 424-9300. 
PROCEDURES I F  MATERIAL IS  RELEASED OR S P I L L E D :  A d s o r b  on f i re  
re ta rdan t  t reated s a w d u s t ,  d i a t o m a c e o u s  ear th ,  etc.  S h o v e l  up 
and dispose of a t  a n  appropriate w a s t e  disposal  f a c i l i t y  i n  
accordance w i t h  c u r r e n t  applicable l a w s  and r e g u l a t i o n s ,  and 
product  charac te r i s t ics  a t  t i m e  o f  d i sposa l -  
ENVIRONMENTU_L PRECU_1ITIONS : P r e v e n t .  s p i l l s  f r o m  en t -e r ing  s to - rm s e w e r s  
c r  d r a i n s  and con tac t  w i t h  s o i l .  
PERSONAL PRECAUTIONS: See Sec t ion  8 

-------------------------------------------------------------------------- 
7. HANDLING AND STORAGE 
.......................................................................... 

HANDLING: N o  special p r e c a u t i o n s  are necessary  beyond n o r m a l  good 
hygiene practices- See Sec t ion  8 f o r  a d d i t i o n a l  p e r s o n a l  
p r o t e c t i o n  advice w h e n  h a n d l i n g  t h i s  product.. 
STOPAGE: D o  n o t  store ir: o p e n  o r  u n l a b e l l e d  c o n t a i n e r s .  S t o r e  a w a y  
f r o m  s t r o n g  o x i d i z i n g  a g e n t s  o r  c o m b u s t i b l e  m a t e r i a l -  

-------------------------------------------------------------------------- 
8. EXPOSURE CONTROLSIPERSONAL PROTECTlON 
-------------------------------------------------------------------------- 

VENTILATION: No special r e q u i r e m e n t s  under  ordinary c o n d i t i o n s  of use  
and w i t h  adequate ven t i l a t i on -  
RESPIRATORY PROTECTION: N o  special r e q u i r e m e n t s  u n d e r  o rd inary  
condi t ions  of use  and w i t h  adequate v e n t i l a t i o n .  
EYE PROTECTION: N o r m a l  i n d u s t r i a l  eye  protect ion pract ices  should  be 
e m p l o y e d .  
S K I N  PROTECTION: N o  special  e q u i p m e n t  required. H o w e v e r ,  good 
personal hygiene practices should  a l w a y s  be f o l l o w e d -  
EXPOSURE L I M I T S :  T h i s  p r o r l i l c t  does n o t  c o n t a i n  any c o m p o n e n t s  w h i c h  
have recognized e x p o s u r e  limits. H o w e v e r ,  a exposure l i m i t  of 
5 .00  mg/m3 is suggested f o r  o i l  mist. 

-------------------------------------------------------------------------- 
9. PHYSICAL AND CHEMICAL PROPERTiES 
-------------------------------------------------------------------------- 

Typical phys ica l  properties are given b e l o w .  C o n s u l t  P r o d u c t  D a t a  Sheet 
for  speci f ic  de t a i l s .  
A P P E - W C E  : L i q u i d  



COLOR: D a r k  Amber 
0130R: Mild 
OLXX? THRESY0L.E)-ppm r NE 
p H :  NA 
B O I L I N G  P O I N T  C ( F ) :  > 3 1 6 ( 6 0 0 )  
P E L T I N G  P O I N T  C!F! : Fl-% 
F L A s H  POINT C ( F )  : > 199 ( 3 9 0 )  (ASTM D - 9 2 )  
FLAMMABILITY : NE 
k U T 9  FXA!YwILITY : ?.'E 

EXPLOSIVE PROPERTIES : NA 
O X I D I Z I N G  PROPERTIES:  NA 
VAPOR ~ H E S S ~ J R E - ~ H ~ ~  2 0  C :  < i~. 1 
VAPOR DENSITY: NE 
EVAPORATION RATE: NE 
F.ELRTIw DENSITY, 15/4 C: 0.89 
SOLUBILITY I N  WATER: N e g l i g i b l e  
PARTITION COEFFICIENT:  > 3.5 
V I S C O S I T Y  P-T 4 0  C, cSt: 9U. O 
V I S C O S I T Y  A T  100 C,  cSt:  11.6 
POUR POINT C ( F ) :  - 1 8 ( 0 )  
FREEZING POINT C ! F )  : FIE 
VOLATILE ORGANIC COMPOUND: NA 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR. _nJRTIIEF. TECH-WI C-U. INFoF-MATIQN, COLJT-4CT Y OlJ!? MRB-KETING FF-PRESE-WRTIVE 

.......................................................................... 
10. STABILITY AND REACTMTY 

S T A B I L I T Y  (THERMAL, LIGHT, ETC. ) : Stable.  
CONDITIONS TO AVOID: E x t r e m e  h e a t . .  
IN(.:OMPATIEILITY (MATERIALS TO AVOID) : S t r o n g  o x i d i z e r s .  
HAZARDOUS DECOMPOSITION PRODUCTS: C a r b o n  m o n o x i d e .  M e t a l  oxides. 
E l e m e n t a l  oxides. 
F?ZFS,D9OC POLY?-ERf ZRTIC)?:: Ilf l n s t  cccur- 

11. TOXICOLOGICAL DATA 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY ( R A T S ) :  P r a c t i c a l l y  non-toxic (LDSO: greater than  2 0 0 0  
m g / k g ) .  - - - B a s e d  on t e s t i ng  of s i m i i a r  products and/or t-he 
components. 
DERMAL TOXICITY (RABBITS) :  P r a c t i c a l l y  non-toxic ( L D 5 0 :  greater  than 
2000 m g / k g ) .  - - - R a s e d  on t e s t i n g  of s i m i l a r  p r o d u c t s  and/or the 
c o m p o n e n t s -  
INHALATION TOXICITY (RATS):  P r a c t i c a l l y  non-toxic (LCSO: greater 
than  5 m g / l ) .  - - - B a s e d  on t e s t i n g  of similar prod1.1ct.s a n d / o r  t.he 
components. 
EYE I R R I T A T I O N  ( R A B B I T S ) :  P r a c t i c a l l y  n o n - i r r i t a t i n g -  ( D r a i z e  score: 
greater t . h a n  6 hut 15 or l e s s ) .  - - - R a s e d  on t e s t i n g  of s i m i l a r  
products and/or t he  components. 
S K I N  - I R R I T A T I O N  (RABBITS) s P r a c t i c a l l y  n o n - i r r i t a t i n g .  ( P r i m a r y  
I r r i t a t - i on  Index: greater t han  0 . S  hut. less than  3 ) .  - - - B a a e d  
on t e s t i n g  of s imilar  products and/or  the  components. 

---SUBCHRONIC TOXICOLOGY (SUMMARY)--- 
Sev-rely s o l v e n t  r e f i n e d  and severe ly  h y d r o t r e a t e d  m i n e r a l  base o i l s  
have been tested a t  M o b i l  E n v i r o n m e n t a l  and ~ e a l t h  Sciences 
L a b o r a t o r y  b y  d e r m a l  a p p l i c a t i o n  t o  r a t s  S d a y s l w e e k  for  90 days  
at doses s i g n i f i c a n t l y  higher t h a n  those expected d u r i n g  n o r m a l  
i n d u s t r i a l  exposure. E x t e n s i v e  evaluat ions  i n c l u d i n g  microscopic 
e x a m i n a t i o n  of i n t e r n a l  or9ans and c l i n i c a l  chemistry of body 



f l u i d s ,  showed no a d v e r s e  e f f e c t s  - 
---CHRONIC TOXICOLOGY (SUMMARY) --- 

The base o i l s  i n  t h i s  proriuct a r e  s e v e r e l y  solvent.  r e f i n e d  a n d / o r  
s e v e r e l y  h y d r o t r e a t e d .  Chron ic  mouse s k i n  p a i n t i n g  s t u d i e s  o f  
s e v e r e l y  t r e a t e d  o i l s  showed no  ev idence  o f  c a r c i n o g e n i c  e f f e c t s .  
These reslrlts a r e  confirmed on a  c o n t i n ~ . ~ i n c j  has-8 13sing v a r i o u s  
s c r e e n i n g  methods s u c h  a s  t h e  Mobil Modi f ied  Arnes T e s t  and 
I P - 3 4 6 .  

- - -STHER TCXICOLOGY =ATE- -- 
Used g a s o l i n e  e n g i n e  o i l s  have  shown e v i d e n c e  of s k i n  c a r c i n o g e n i c  
a c t i v i t y  i n  l a b o r a t o r y  t e s t s  when no e f f o r t  was made t o  wash . 
t h e  o i l  o f f  between a p p l i c a t i o n s .  Used o i l  from d i e s e l  eng ines  
d i d  n o t  produce t h i s  e f f e c t .  

-__--1----_--_------------------------------------------------------------ 

12. ECOLOGICAL INFORMATTON 
___-_--__-_--_--_--------------------------------------------------------- 

ENVIRONMENTAL FATE AND EFFECTS : Not e s t a b l i s h e d .  

____-______________------------------------------------------------------- 
13. DISPOSAL CONSIDERATIONS 
-------------------------------------------------------------------------- 

WASTE DISPOSAL: P r o d u c t  i s  s u i t a b l e  f o r  burn ing  i n  a n  enclosed,  
c o n t r o l l e d  b u r n e r  f o r  f u e l  v a l u e  o r  d i s p o s a l  by s u p e r v i s e d  
i n c i n e r a t i o n .  S I I C ~  burning may be i i m i t e d  pursuan t  t o  t h e  
Resource C o n s e r v a t i o n  and Recovery Act.  I n  a d d i t i o n ,  t h e  p r o d u c t  
is  s u i t a b l e  f o r  p r o c e s s i n g  b y  a n  approved r e c y c l i n g  f a c i l i t y  o r  
can h e  d i sposed  o f  a t  an a p p r o p r i a t e  government wast-e d i s p o s a l  . 

f a c i l i t y .  U s e  o f  t h e s e  methods is s u b j e c t  t o  u s e r  compliance 
wi th  a p p l i c a b l e  l a w s  and r e g u l a t i o n s  a n d  c o n s i d e r a t i o n  of p r o d u c t  
c h a r a c t e r i s t i c s  a t  t i m e  of d i s p o s a l .  
RCRA INFORMATION: The unused p roduc t ,  i n  o u r  o p i n i o n ,  is  n o t  
s p e c i f i c a l l y  listed by t h e  EPA as  a hazardous  w a s t e  ( 4 0  CFR, 
P a r t  261D). nor  is  i t  f ~ m ~ l a t e r l  t o  c o n t a i n  m a t e r i a l s  which 
a r e  l i s t e d  hazardous  wastes-  It does  n o t  e x h i b i t  t h e  hazardous  
c h a r a c t e r i s t i c s  o f  i g n i t a b i l i t y ,  c o r r o s i v i t y ,  o r  r e a c t i v i t y  a n d  
is  n o t  fom.ulat .ed w i t h  con taminan ts  as de te rmined  hy t h e  T o x i c i t y  
C h a r a c t e r i s t i c  Leaching Procedure  (TCLP).  However, used p r o d u c t  
may b e  r e g u l a t e d .  

-------------------------------------------------------------------------- 
14. TRANSPORT INFORMATION 

USA DOT : NOT REGULATED BY USA DOT. 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REG'J~ATED BY I=. 
IATA: NOT REGULATED BY IATA. 

-------------------------------------------------------------------------- 
15. REGULATORY INFORMATION 

Governmental I n v e n t o r y  S t a t u s :  All components comply w i t h  TSCA, 
EINECS/ELINCS, AICS, MITI, and DSL. 
El1 Labe l ing :  EU l a b e l i n 9  n o t  r equ i red .  
U.S. Superfund Amendments a n d  R e a u t h o r i z a t i o n  A c t  (SARA) T i t l e  111: 
T h i s  p r o d u c t  c o n t a i n s  no "EXTREMELY HAZARDOUS SUBSTANCES". 
SP3.A ( 3 11/ 312 ) REPORTABLE F 3 F - D  CATEGORIES : None. 
T h i s  p r o d u c t  c o n t a i n s  no c h e m i c a l s  r e p o r t a b l e  u n d e r  



c-= r ? ? ? \  F--. 
I J L d ,  LVl.i~ release  FrograIc. 

T h e  f o l l o w i n g  p r o d u c t  i n g r e d i e n t s  are c i t e d  on t h e  l ists b e l o w :  
CHEMI CAL NAME CAS NUMBER L I S T  CITATIONS 
------------- - - - - - - - - - - -------------- 
ZINC (ELEMENTAL ANALYSIS) ( 0 . 1 4 % )  7 4 4 0 - 6 6 - 6  2 2  
PHOSPHORODITHOIC ACID, 0, 0 - D I  6 8 6 4 9 - 4 2 - 3  L 7 L- 9 

C1-14-PIKYL ESTERS, Z I N C  S-AL.TS ! 2 :  
1 )  (ZDDP) ( 0 . 2 4 % )  

--- REGULATORY L I S T S  SEARCHED --- 

1=ACGIH ALL O=IAP.C 1 11=TSCA 4 16=CA P65 C=.C 21== RTK 
2=ACGIH A 1  7=IARC 2 A  12=TSCA 5 a 2  17=CA P65 REPRO 22=MI 293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 16=CA RTK 23=MN RTK 
4-NTP C=.C 9=3SHR CW,C 14=TSCA 6 1 9 = F 5  RTK 24=MJ RTK 
5=NTP S U S  10=OSHA Z 15=TSCA 1 2 b  2 0 = I L  RTK 25=PA RTK 

2 6 - R I  RTK 
C o d e  key: C.IARC=C;ircinogen; S U S = S u s p e c t e c i  C a r c i n o g e n ;  R E Y R O = R e p r r > d a c t i v e  

.......................................................................... 
16. OTHER INFORMATION 
-------------------------------------------------------------------------- 

USE: COMMERCIAL ENGINE O I L  
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBS. 

------------------------------------------------------------------------- 
P l e a s e  c a l l  t h e  C u s t o m e r  R e s p o n s e  C e n t e r  on 8 0 0 - 6 6 2 - 4 5 2 5  for f o r m u l a t i o n  
disclosure.  
* * * * * * * * * * * * * * * * * * * * i ; A A * * i * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * + * * * *  

F o r  I n t e r n a l  U s e  O n l y :  C  If If Of l* If ,  XPPEC: A, TWJ: 3 4 0 7 2 7 - 0 0 ,  
GLIS:  4 0 0 2 5 3 ,  CMCS97: 9 7 0 5 0 1 ,  REQ: US - MARKETING, SAFE USE: L 
EHS A p p r o v a l  D a t e :  31MAY2000 
**************************************i*******************************+~* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L e g a l l y  r e q u i r e d  i n f o r m a t i o n  i s  g i v e n  i n  a c c o r d a n c e  w i t h  appl icable  
1 n f o r r n a t . i o n  g i v e n  h e r e i n  is  offered i n  good f a i t h  a s  accurate, b u t  
w i t h o u t  g u a r a n t e e -  C o n d i t i o n s  of u s e  and s u i t a b i l i t y  of t h e  product f o r  
pa r t i cu l a r  u s e s  are b e y o n d  o u r  c o n t r o l ;  a l l  r i s k s  of u se  of t h e  p r o d u c t  
a r e  t h e r e f o r e  a s s u m e d  hy t h e  u se r  and W E  EXPRESSLY DISCLAIM ALL . 
WARRANTIES- O F  EVERY KIND AND NATURE, INCLUDING WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE I N  RESPECT TO 
THE U S E  OR S U I T A E I L I T Y  OF THE PRODUCT. N o t h i n 9  is i n t e n d e d  a s  a 
r e c o m m e n d a t i o n  f o r  uses  w h i c h  i n f r i n g e  v a l i d  p a t e n t s  o r  a s  extending 
any l i c e n s e  under v a l i d  p a t e n t s -  A p p r o p i a t e  w a r n i n g s  and safe  h a n d l i n g  
procedures s h o u l d  be providedt .~  h a n d l e r s  a n d  users. U s e  o r  re- 
t r ansmis s ion  of t h e  i n f o r m a t i o n  contained here in  i n  any other f o r m a t  
t h a n  the f o r m a t  as  presented is s t r i c t l y  p r o h i b i t e d ,  M o b i l  n e i t h e r  
represents n o r  w a r r a n t s  t h a t  t h e  f o r m a t ,  c r j n t e n t  or  product formulas 
contained i n  t h i s  d o c u m e n t  comply w i t h  t he  l a w s  of any other country 
except the  U n i t e d  S t a t e s  o f  A m e r i c a .  
* * * * * * * * * * i * * * * * * * i i i * * * * * * i * * * * i * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * *  

C o p y r i g h t .  1996 M o b i l  C o r p c z r a t - i o n ,  A l l  r i g h t . s  reserved 



4 4 0 6 9 3 - 0 0  MOBIL DELVAC 1300 SWE*W-~O> 
MATERIAL SAFETY DATA BULLETIN 

I -------------------------------------------------------------------------- 
I 1. PRODUCT AND COMPANY IDENTIFICATION 

-------------------------------------------------------------------------- 

PRODUCT NAME: MOBIL DELVAC 1 3 0 0  SUPER 15W-40 
SUPPLIER:  MOBIL O I L  CORF. 

NORTH PXERICF, MARKETIE!S IQID REFINING 
3 2 2 5  GALLOWS RD. 
FAIRFAX, VA 2 2 0 3 7  

24  - Hour E m e r g e n c y  ( c a l l  c o l l e c t ) :  6 0 9 - 7 5 7 - 4 4 1 1  
P r o d u c t  and MSDS I n f o m . , a t l o n :  8 0 0 - 0 6 2 -  4 5 2 5  8 5 0 - 2 2 4 - 4 6 4 4  
CHEMTREC I 8 0 0 - 4 2 4 - 9 3 0 0  2 0 2 - 4 8 3 - 7 6 1 6  

-------------------------------------------------------------------------- 
2. COMPOS~~lON~NFORMAilON~ON INGREDIENTS 
-------------------------------------------------------------------------- 

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT M I N .  O I L S  & A D D I T I V E S  
INGREDIENTS CONSIDERED H7%ZARDOUS T O  HEALTB: 
T h i s  p r o d l r c k  is n o t  f o r m u l a t e d  t o  c o n t a i n  i n l r e d i e n t s  w h i c h  h a v e  
e x p o s u r e  limits es tabl ished b y  U.S .  a g e n c i e s .  I t  i s  n o t  h a z a r d o u s  t o  
h e a l t h  a s  d e f i n e d  by t h e  E u r o p e a n  U n i o n  D a n g e r o u s  
S\~bst .ances/Preparat ions  D i r e c t i v e s .  See S e c t i o n  15 f o r  a ~eg1.1latory 
ana lys i s  of t h e  i n g r e d i e n t s .  
See Section 15 f o r  E u r o p e a n  L a b e l  I n f o r m a t i o n -  
See Sec t ion  8 for  exposure l i m i t s  ( i f  appl icable)  . 

.......................................................................... 
3. HAZARDS IDENTIFICATION 

U S  OSHA HAZARD COMMUNICATION STANDARD: P r o d u c t  assessed i n  accordance 
w i t h  OSHA 29 CFR 1910.1200 and determined n o t  t o  be hazardous- 
EFFECTS O F  OVEREXPOSURE: N o  s i g n i f i c a n t  effects expected. 
EMERGENCY RESPONSE DATA: B r o w n  L i q u i d .  DOT ERG No. - NA 

-------------------------------------------------------------------------- 
' 4. FIRST AID MEASURES 

-------------------------------------------------------------------------- 

EYE CONTACT: F lush  thoroughly w i t h  w a t e r .  I f  i r r i t a t i o n  occurs, c a l l  
a physician- 
SKIN CONTACT: W a s h  contact  areas w i t h  soap and w a t e r .  
INHALATION: N o t  expected t o  be a p r o b l e m -  
INGESTION: N o t  expected t o  be a p r o b l e m .  H o w e v e r ,  i f  greater than 1/2 
l i t e r ( p i n t )  ingested, immediately give 1 to  2 glasses of w a t e r  
and c a l l  a physician, hospi ta l  e m e r g e n c y  r o o m  o r  poison control  
center for  a s s i s t a n c e -  Do not induce  v o m i t i n g  or  give a n y t h i n g  
by m o u t h  t o  an  u n c o n s c i o u s  person. 

5. FIRE-FIGHTING MEASURES 



E2TTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog. 
SPECIAL FIRE FIGHTING PROCEOURES: Water or foam may cause frothing. 
Use water to keep fire exposed containers cool. Water spray m3y 
be used to flush spills away from exposure. Prevent runoff from 
fire control or dilution from entering streams, sewers, or 
drinking wat.er supply. 
SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire 
fighters must use self-contained breathing apparatus. 
VWJSrJPL F1F.E PXD EXPLOSION F?-n-ZPRDS: N % e .  Flash Point C !F )  : > 
216(421) (ASTM D - 9 2 ) .  Flammable limits - LEL: NA, UEL: NA. 
NFPA HAZARD ID: Health: 0 ,  Flammability: 1, Reactivity: 0 
YAZAP.DOUS DECOMPOSITICN PRODUCTS: Carbon mcnoxide. Metal oxides. 
Elemental oxides. 

.......................................................................... 
6. ACCIDENTAL RELEASE MEASURES 
-------------------------------------------------------------------------- 

NOTIFICATION PROCEDURES: Report spills as required to appropriate 
authorities- U- S. Coast Guard regulations require immediate 
report-ing of spills that could reach any waterway including 
intermittent dry creeks. Report spill to Coast Guard toll free 
number (800) 424-8802. In case of accident or road spill notify 
C H W R E C  ( 5 0 0 )  424-9300. 
PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Adsorb on fire 
retardant treated sawdust, diatomaceous earth, etc. Shovel up 
.and dispose of at an appropriat.e waste disposal facility in 
accordance with current applicable laws and regulations, and 
product characteristics at time of disposal. 
ENVIRONMENTAL PRECAIJTIONS: Prevent. spills from entering st-om sewers 
or drains and contact with soil. 
PERSONAL PRECAUTIONS: See Section 8 

.......................................................................... 
7. HANDLING AND STORAGE 
.......................................................................... 

HANDLING: No special precautions are necessary beyond normal good 
hygiene practices. See Section 8 for additional personal 
protection advice when handling this prodl~ct. 
STOWGE: Do not store in open or unlabelled containers- Store away 
from strong oxidizing agents or combustible material. 

.......................................................................... 
8. EXPOSURE CONTROLSIPERSONAL PROTECTION 
.......................................................................... 

VENTILATION: No special requirements under ordinary conditions of use 
and with adequate ventilation. 
RESPIRATORY PROTECTION: No special requirements llnde~ ordinary 
conditions of use and with adequate ventilation. 
EYE PROTECTION: Normal industrial eye protection practices should be 
employed. 
SKIN PROTECTION: No special equipment required. However, good 
personal hygiene practices should always'be followed. 
EXWSURE LIMITS: This product does not contain any components which 
have recognized exposure limits. However, a exposure limit of 
5.00 mg/m3 is suggested for oil mist. 

.......................................................................... 
9. PHYSICAL AND CHEMICAL PROPERTIES 
.......................................................................... 

f 1114!0 3 5 9  I'M 



Typical physical properties are given below. Consult Product Data Sheet 
for specific details. 
APPE.h-R.kNCEr L i q ~ ~ i d  
COLOR: Brown 
ODOR: Mild 
o D 0 R  THRESt?C)L.I)-ppm: NE 
pH: NA 
BOILING POINT C(F): > 316(600) 
MELTING POINT C!F! : NP. 
FLASH POINT 'C(F) : > 216(421) (ASTM D-92) 
FLAMMABILITY: NE 
RUT0 F-ILITY: NE 
EXPLOSIVE PROPERTIES : NA 
OXIDIZING PROPERTIES: NA 
VAPOR. PRESSURE-m.Hg 20 C: < n .  1 
VAPOR DENSITY: NE 
EVAPORATION RATE: NE 
!?ELWIVE DENSITY, 15/¶ C: 0.987 
SOLUBILITY IN WATER: Negligible 
PARTITION COEFFICIENT: > 3.5 
VISCOSITY AT 40 C, cSt: 120.? 
VISCOSITY AT 100 C, cSt: 15.5 
POUR POINT C (F) : < -24 (-11) 
FREEZING POINT C(F): NE 
VOC: < 3.00 (Wt. % )  ; 0.220 lbs/gal 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR. FrJRTHEF. TECHNI CFL INFOP-W-TI ON, CO-WACT Y OUF. MF?.KET ING P.E PF-ESENTP-TIn 

-------------------------------------------------------------------------- 
10. STABILITY AND REACTIVITY 

STABILITY (THERMAL, LIGHT, ETC. ) : Stable. 
CONDITIONS TO AVOID: Extreme heat- 
INCOMPATIBILITY (MATERIALS TO AVOID): Stronrj oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide- Metal oxides. 
Elemental oxides. 
HAZARDOUS POLYMERIZATION: Will not occur- 

.......................................................................... 
11. TOXtCOLOGICAL DATA 

---------- 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000 
mg/kg) - ---Based on testing of similar products and/or t-he 
components. 
DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than 
2000 mg/kg). ---Based on testing of similar products and/or the 
components. 
INHALATION TOXICITY (RATS): Practically non-toxic (LCSO: greater 
than 5 mg/l). ---Based on testing of similar products and/or the 
components, 
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
greater than 6 but 15 or less). ---Based on testing of similar 
products and/or the components. 
SKIN IRRITATION (RABBITS): Practically non-irritating- (Primary 
Irritation Index: greater than 0.5 hut less than 3 ) .  --- Based 
on testing of similar products and/or the components- 

--- SUBCHRONIC TOXICOLOGY (SUMMARY)--- 
Severely solvent refined and severely hydrotreated mineral base oils 
have been tested at Mobil Environmental and Health Sciences 



Laboratory by dermal a p p l i c a t i o n  t o  r a t s  5 days/week f o r  90 days  
a t  doses  s i g n i f i c a n t l y  higher  than  t h o s e  expected d u r i n g  normal 
ind1.1c;trial ex.pos1.1re. Extensive e v a l t ~ a t i o n s  i nc lud ing  microscopic  
examination of i n t e r n a l  organs and c l i n i c a l  chemis t ry  of  body 
f l u i d s ,  showed no adverse e f f e c t s .  

--- CI1F.ONIC TOXICOLOGY ! ST.rMMFxY ! --- . 

The b a s e  o i l s  i n  t h i s  product a r e  s e v e r e l y  so lven t  r e f i n e d  and /o r  
s e v e r e l y  hydro t rea ted .  Chronic mouse s k i n  p a i n t i n g  s t u d i e s  of  
s e v e r e l y  t r e a t e d  o i l s  showed no  evidence of  ca rc inogen ic  e f f e c t s .  
These r e s u l t s  a r e  confirmed on a con t inu ing  b a s i s  u s i n g  va r ious  
sc reen ing  methods such a s  t h e  Mobil Modified A m e s  T e s t  and 
IP-346. 

---OTHER TOXICOLOGY DATA--- 
Used g a s o l i n e  engine  o i l s  have shown ev idence  of s k i n  ca rc inogen ic  
a c t i v i t y .  i n  l a h o r a t o ~ y  tests when no e f fo r t .  was made t o  wash 
the  o i l  o f f  between a p p l i c a t i o n s .  U s e d  o i l  from d i e s e l  engines  
d i d  n o t  produce t h i s  e f f e c t .  

-------------------------------------------------------------------------- 
12. ECOLOGICAL INFORMATION 
-------------------------------------------------------------------------- 

ENVIRONMENTAL FATE AND EFFECTS : Not e s t a b l i s h e d .  

.......................................................................... 
13. DISPOSAL CONSIDERATIONS 
-------------------------------------------------------------------------- 

WASTE DISPOSAL: Product is  s u i t a b l e  f o r  burning i n  a n  enclosed, 
c o n t r o l l e d  burner  f o r  fue l  v a l u e  o r  d i s p o s a l  by supe rv i sed  
i n c i n e r a t i o n .  Such burning may h e  l i m i t e d  pursuant t o  t-he 
Resource Conservation and Recovery Act.  I n  add i t i on ,  t h e  product  
is  s u i t a b l e  f o r  processing by a n  approved r ecyc l ing  f a c i l i t y  o r  
can h e  d i sposed  o f  a t  an a p p r o p r i a t e  government waste  d i s p o s a l  
f a c i l i t y -  Use of t h e s e  methods i s  subject t o  u s e r  compliance 
with a p p l i c a b l e  laws and r e g u l a t i o n s  and c o n s i d e r a t i o n  of  p roduct  
c h a r a c t e r i s t i c s  a t  t i m e  o f - d i s p o s a l .  
RCRA INFORMATION: The unused product ,  i n  ou r  opinion,  is not  
s p e c i f i c a l l y  l i s t e d  by the  EPA as a hazardous waste (40  CFR, 
Par t  261D), nor  is i t  formulated t o  c o n t a i n  m a t e r i a l s  which 
a r e  l i s t e d  hazardous wastes. It does n o t  e x h i b i t  t h e  hazardous 
c h a r a c t e r i s t i c s  o f  i g n i t a b i l i t y ,  c o r r o s i v i t y ,  o r  r e a c t i v i t y  and 
i s  n o t  formulated w i th  contaminants a s  determined by t h e  T o x i c i t y  
C h a r a c t e r i s t i c  Leaching Procedure (TCLP). However, u sed  product  
may b e  regula ted .  

.......................................................................... 
14. TRANSPORT INFORMATION 
-------------------------------------------------------------------------- 

USA DOT: NOT REGULATED BY USA DOT. 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REGULATED BY IMO- 
LATA: NOT REGULATED BY IATA. 

-------------------------------------------------------------------------- 
15. REGULATORY INFORMATION 
-------------------------------------------------------------------------- 

Governmental inventory S ta tu s :  A l l  components comply w i t h  TSCA, 
EINECS/ELINCS, and MITI- Conta ins  a component(s) which i s  no t  
l i s t e d  on t h e  DSL but is i n  compliance wi th  t h e  New Substance 



P~~.tification requirements. May require special arrangements for 
import into Canada. Contains a component for which the supplier 
has excltasive importation rights in A15.r;traiia; sp~cial 
arrangements may be required. 
EU Labeling: EU labeling not required- 
1.). S. S1.xperfl.rnd .Amendments and Peauthorizat ion Act (SWU) Title 1 1 1  : 
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES". 
SARA (311/312) REPORTABLE HAZARD CATEGORIES: None. 
This prod?lct. contains the following SAR-h (313) Toxic Release 
Cheniicals : 
CHEMICAL NAME CAS NUMBER CONC . 

ZINC DITHIOPHOSPHATE 68643-42-3 1-63: 
The following product ingredients are cited on the lists below: 
CHEMICAL NAME CAS NUMBER LIST CITATIONS 

NAPHTHALENE (COMPONENT ANALYSIS) 91-20-3 2 2 
(<0.02%) 
STYFXNE MQNOFE?. ! C O M P ~ ~ N T  100-42-5 22 
ANALYSIS) (0.02%) 
PHENOL (COMPONENT ANALYSIS) 108-95-2 22 
(<O. 02%) 
XYLENES (COMPONENT ANALYSIS) 1330-20-7 2 2 
(<O. 02%) 
ZINC (ELEHENTPL ANPLYSIS) (0.14%) 7440-66-6 2 2 
ZINC DITHIOPHOSPHATE 68649-42-3 18, 21, 24 

--- REGULATORY LISTS SEARCHED --- 
l=ACGIH ALL 6=IW.C 1 ll=TSCA 4 16=- P65 CW.C 21=E RTK 
2=ACGIH A1 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK 
4=FJTP W.C 9=OSKF. W . C  14=TSCA 6 19=FL RTK 24=MJ RTK 
5=NTP SUS lO=OSHA Z 15=TSCA 12b 20=IL RTK 25=PA RTK 

26=RI RTK 
Code key: CARC=Carcinogen; SUS=S~.lspected Carcinogen; REPRO=R.eprocil~ctive 

16. OTHER INFORMATION 

USE: COMMERCIAL ENGINE OIL 
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBs. 

------------------------------------------------------------------------- 
Please call the Customer Response Center on 800-662-4525 for formulation 
disclosure. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
For Internal Use Only: MHC: l* If 0* l* I*, MPPEC: A, TRN: 440633-00, 
CMCS97: 970529, REQ: US - MARKETING, SAFE USE: L 
EHS Approval Date: 15NOV1999 - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Legally required information is given in accordance with applicable 
Information given herein is offered in good faith as accurate, but 
without guarantee. Conditions of use and suitability of the product for 
particular uses are beyond our control; all risks of use of the product 
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL 
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO 
THE USE OR SUITARILITY OF THE PRODUCT. Nothing is intended as a 
recommendation for uses which infringe valid patents or as extending 
any license under valid patents, Appropiate warnings and safe handling 
procedures should be providedto handlers and users. Use or re- 
transmission of the information contained herein in any other format 



--.-an t h e  f o r m a t  a s  p r e s e n t e d  i s  s t r i c t l y  p r o h i b i t e d .  Mobil  n e i t h e r  
r e p r e s e n t s  nor w a r r a n t s  t h a t  t h e  format ,  c o n t e n t  o r  p r o d u c t  fo rmulas  
c o n t a i n e d  i n  t h i s  d o c l ~ m e n t  c o m p l y  w i t h  t .he  l a w s  o f  a n y  o t h e r  c o l l n t r y  
e x c e p t  t h e  U n i t e d  S t a t e s  of America- 
* * * * * * * * i * * * i i * * i * * * i * * * i * i t * * * * * i * t + * i * * * * * * * * t * * * * ~ * * * i * i * * * * * * ~ i i * * ~ * *  

C o p y r i g h t  '1996 Mohil C o r p o r a t i o n ,  A l l  r i g h t s  reservei 



.! 5 3 0 5 5 0 - 0 ~ ~ c ~ ~ ~ s l J . ) X t i ~  222 SPECIAL 

MATERIAL SAFETP DATA BUZLETIN 
--------------------------------------------------------------------------- 

-------------------------------------------------------------------------- 
I. PRODUCT AND COMPANY IDENTIFICATION 
-------------------------------------------------------------------------- 

PRODUCT NAME: MOBILGREASE XHP 222 SPECIAL 
SUPPLIER: MOBIL OIL CORP. 

XGRTX %XERIC& AXPEKETIKG RAED BEFIWI::% 
3225 GALLOWS RD. 
FAIRFAX, VA 22037 

24  - Hour Emergency ! c a l l  c o l l e c t ) :  609-737-4411 
Product and P S D s  1 n f 0 , ~ a t i o n :  800-662-4525 856-224-4644 
CHEWREC : 800-424-9300 202-483-7616 

-------------------------------------------------------------------------- 
. . 2. COMPOSlTlON/lNFORMATlON ON INGREDIENTS 

-------------------------------------------------------------------------- 

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN.  OILS d ADDITIVES 
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH: 
This p roduc t  i s  n o t  formulated t o  conta in  i n g r e d i e n t s  w h i c h  have 
exposure l i m i t s  e s t a b l i s h e d  by U.S. agencies .  I t  i s  n o t  hazardous t o  

- h e a l t h  as def ined  by t h e  European Union Dangerous 
S~hstances!Yreparations Directives. See Sec t ion  15 f o r  a r e g u l a t o r y  
a n a l y s i s  of t h e  ingred ien t s .  
See S e c t i o n  15 f o r  European Label  Information.  
See S e c t i o n  8 f o r  exposure l i m i t s  ( i f  a p p i i c a b l e ) .  

-------------------------------------------------------------------------- 
3. HAZARDS tDENTlFlCATlON 

U S  OSHA HAZARD COMMUNICATION STANDARD: Product a s s e s s e d  i n  accordance 
with OSHA 29 CFR 1910.1200 and determined n o t  t o  be  hazardous. 
EFFECTS OF OVEREXPOSURE: N o  s i g n i f i c a n t  e f f e c t s  expected.  
EMERGENCY RESPONSE DATA: Gray Grease. DOT ERG N o .  - NA 

-----------------------------------------.--------------------------------- 

4. FIRST AID MEASURES 
-------------------------------------------------------------------------- 

EYE CONTACT: Flush thoroughly w i t h  water. I f  i r r i t a t i o n  occurs, c a l l  
a phys ic ian .  
SKIN CONTACT: Wash con tac t  a r e a s  with soap and water .  High p r e s s u r e  
a c c i d e n t a l  i n j e c t i o n  through t h e  s k i n  r e q u i r e s  immediate medical 
a t t e n t i o n  f o r  p o s s i b l e  i n c i s i o n ,  i r r i g a t i o n  and/or debridement. 
INHALATION: Not expected t o  be a problem. 
INGESTION: Not expected t o  be  a problem- However, i f  g r e a t e r  t h a n  1 / 2  
liter ( p i n t )  inges ted ,  seek m e d i c a l  a t t e n t i o n .  

EXTINGUISHING MEDIA: Carbon d i o x i d e ,  foam, d ry  chemical  and water  fog. 



EXTINGUISHING MEDIA: C a r b o n  dioxide,  f o a m ,  d ry  chemical and w a t e r  fog.  
S P E C I A L  F I R E  FIGHT-ING PROCEDURES: Water or f o a m  may c a u s e  f r o t h i n g .  
U s e  w a t e r  t o  k e e p  f i r e  e x p o s e d  cont.ainers c o o l .  Water s p r a y  m a y  
be u s e d  t o  f l u s h  spi l ls  a w a y  f r o m  exposure. P r e v e n t  r u n o f f  f r o m  
f i r e  c o n t r o l  o r  d i l u t i o n  f r o m  e n t e r i n g  streams, s e w e r s ,  o r  
d r i n k i n g  w a t e r  s u p p l y .  
S P E C I A L  PROTECTIVE EQUIPMENT: F o r  f i res i n  e n c l o s e d  areas, f i r e  
f i g h t e r s  m u s t  u s e  self-contained b rea th ing  appara tus .  
UNUSUAL F I R E  AND EXPLOSION HUZ-DS: N o t e :  P r e s s u r i z e d  mists m a y  f o r m  
a f l a m m a b l e  mixture. F l a s h  P o i n t  C ( F )  r 198 (388) (ASTM D-92)  . 
F l a m m a b l e  limits - LEL: NA, UEL: NA. 
NFPA HAZARD I D :  H e a l t h :  13, F l a m m a b i l i t y :  1, R e a c t i v i t y :  0 
HAZAP\EOVS CEC0MPC)SITION PRCDUCTS: C a r b o n  m s n c x ~ d e .  K e t a l  orcdes. 
E l e m e n t a l  ox ides .  

.......................................................................... 
6. ACCIDENTAL RELEASE MEASURES 
__-__________---_---------------------------------------------------&----- 

NOTIFICATION PROCEDURES: R e p o r t  s p i l l s  as required t o  appropriate 
au tho r i t i e s .  U. S. C o a s t  G u a r d  r e g u l a t i o n s  require i m m e d i a t e  
reporting of s p i l l s  t h a t  c o u l d  reach a n y  w a t e r w a y  i nc lud ing  
i n t e r m i t t e n t  d r y  c r e e k s .  R e p o r t  s p i l l  t o  C o a s t  G u a r d  t o l l  free 
n u m b e r  (800) 424-8802. I n  case of accident o r  road s p i l l  n o t i f y  
CHEMTREC (800) 424-9300- 
PROCEDURES I F  MATERIAL IS RELEASED OR S P I L L E D :  A d s o r b  o n  f i r e  
retardant treated s a w d u s t ,  d i a t o m a c e o u s  e a r t h ,  e tc- Shovel u p  
and dispose of a t  an  appropriate w a s t e  d i sposa l  f a c i l i t y  i n  
accordance w i t h  c u r r e n t  applicable l a w s  and r e g u l a t i o n s ,  and 
product charac te r i s t i cs  a t  t i m e  of d isposal .  
ENVIRONMENTAL PRECAUTIONS: P r e v e n t  sp i l l s  f r o m  e n t e r i n g  s t o r m  s e w e r s  
o r  d r a i n s  and contact w i t h  s o i l .  
PERSONAL PRECAUTIONS: See Sect ion  8 

.......................................................................... 
I I .  HANDUNG AND STORAGE 

HANDLING: H i g h  pressure i n j e c t i o n  under  t h e  s k i n  m a y  occur due t o  t h e  
rup tu re  of pressurized l i n e s -  A l w a y s  s e e k  m e d i c a l  a t t e n t i o n .  
STORAGE: D o  n o t  s tore  i n  open o r  u n l a b e l l e d  con ta ine r s .  Store a w a y  
f r o m  s t rong  o x i d i z i n g  agents  o r  combustible m a t e r i a l .  

.......................................................................... 
8. EXPOSURE CONTROLSPERSONAL PROTECTKIN 
------------i------------------------------------------------------------- 

VENTILATION: N o  special r e q u i r e m e n t s  under ordinary condi t ions  of use 
and with adequate vent i la t ion.  
RESPIRATORY PROTECTION: N o  special r e q u i r e m e n t s  under ordinary 
cond i t ions  of u s e  and w i t h  adequate v e n t i l a t i o n .  
EYE PROTECTION: N o r m a l  i n d u s t r i a l  eye protection practices should be 
employed. 
SKIN PROTECTION: N o  special e q u i p m e n t  required. H o w e v e r ,  good 
personal hygiene practices should a l w a y s  be f o l l o w e d .  
EXPOSURE L I M I T S :  T h i s  product does not  conta in  any components w h i c h  
have recognized exposure limits. H o w e v e r ,  a exposure l i m i t  of 
5-00 m g / m 3  is suggested f o r  o i l  m i s t .  

.......................................................................... 
9. PHYSICAL AND CHEMICAL PROPERTIES 



Typical physical properties are given below. Consult Product Data Sheet 
for specific details. 
APPEARUNCE : Li quici 
COLOR : Amber 
ODOR: Mild 
ODOR THRESHOLD-ppm: NE 
pH: NA 
BOILING POINT C ( F ) :  > 316(600) 
MELTING POINT C (F? : Kn 
FLAsH POINT C (F) : 198 (388) (ASTM D-92) 
FLAMMABILITY : NE 
AUTO FLAlWW3ILITY: NE 
EXPLOSIVE PROPERTIES: NA 
OXIDIZING PROPERTIES: NA 
VAPOR PRESSURE-nmHg 20 C :  < 0.1 
VAPOR DENSITY: > 2.0 
EVAPORATION RATE: NE 
RELATIVE DENSITY, 1 5 / 4  C: 0.875 
SOLUBILITY IN WATER; Negligible 
PARTITION COEFFICIENT: > 3.5 
VISCOSITY AT 40 C, cSt: 46.0 
VISCOSITY AT 100 C, cSt: 6.7 
POUR POINT C (F) : < -18 (0) 
FREEZING POINT C (F) : NE 
VOC: < 5.00 (Wt. % ) ;  0.358 lbs/gal 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR FURTHER TECHNICAL INFOFmTION, COWF-CT YOUR. MARKE;TING REPRESENTRTIVE- 

.......................................................................... 
lo.  STABILITY AND R E A C ~  
.......................................................................... 

STABILITY (THERMAL, LIGHT, ETC.): Stable. 
CONDITIONS TO AVOID: Extreme heat. 
INCOMPATIBILITY (MATERIALS TO AVOID): Stronq oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide. Metal oxides. 
Elemental oxides. 
HAZARDOUS POLYMERIZATION: Will not occur- 

.......................................................................... 
I I. TOXJCOLOGICAL DATA 
.......................................................................... 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000 
mgkkg). ---Based on testing of similar products and/or the 
components. 
DERMAL TOXICITY (RABBITS): Practically non-toxic (LDSO: greater than 
2000 mg/kg). ---Based on testing of similar products and/or the 
components. 
IMIALATION TOXICITY (RATS): Not applicable ---Harmful concentrations 
of mists and/or vapors are unlikely to be encountered through any 
customary or reasonably foreseeable handling, use, or misuse of 
this product. 
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
greater than 6 but 15 or less). ---Based on testing of similar 
products and/or the components. 
SKIN IRRITATION (RABBITSJ: Practically non-irritating. (Primary 
Irritation Index: greater than 0.5 but less than 3 )  - ---Based 
on testing of similar products and/or the components- 
OTHER ACUTE TOXICITY DATA: The acute toxicological results summarized 
above are based on testing of representative Mobil products. 



---SUBCHRONI C TOXICOLOGY (SUMMARY) --- 
Representa t ive  Mobil f o rmula t ions  have been tested a t  t h e  Mobil 
Environmentai and Heaith Sc i ences  Laboratory by dermai  
a p p l i c a t i o n s  t o  r a t s  5 days/week f o r  90 days a t  d o s e s  
s i g n i f i c a n t l y  h ighe r  than  those  expected during normal i n d u s t r i a l  
exposure.  Extens ive  e v a i u a t i o n s ,  i n c l u d i n g  microscopic  
examination of i n t e r n a l  organs and c l i n i c a l  chemis t ry  of body 
f l u i d s ,  showed no adverse e f f e c t s .  

---REPRODlJCTIVE TOXICOLOGY (SUMMPRY)--- 
Dermal exposure of  pregnant  r a t s  t o  r e p r e s e n t a t i v e  formula t ions  d i d  
not  c a u s e  adverse  e f f e c t s  i n  e i t h e r  t h e  mothers o r  t h e i r  
o f f  s p r i n g .  

---CHRONIC TOXICOLOGY (SUMMARY)--- 
The b a s e  o i l s  i n  t h i s  p roduct  a r e  s e v e r e l y  s o l v e n t  r e f i n e d  and/or  
s e v e r e l y  hyd ro t r ea t ed .  Chronic mouse s k i n  pa in t - ing  s t u d i e s  of  
s e v e r e l y  t r e a t e d  o i l s  showed no  ev idence  of ca rc inogen ic  e f f e c t s .  
These r e s u l t s  a r e  confirmed on a con t inu ing  b a s i s  u s ing  v a r i o u s  
s c r een ing  methods such a s  t h e  Mobil Modified A m e s  Tes t  and 
IP-346. 

---SENSITIZATION (SUMMARY)--- 
Representa t ive  Mobil f o rmula t ions  have net caused s k i n  ~ e n s i t i z a t i o n  
i n  gu inea  p i g s  .. 

-------------------------------------------------------------------------- 
12. ECOLOGICAL INFORMATION 
-------------------------------------------------------------------------- 

ENVIRONMENTAL FATE AND EFFECTS: This  product  i s  expec ted  t o  be  
i n h e r e n t l y  biodegradable .  There i s  no evidence t o  sugges t  
bioaccumulation w i l l  occur .  I t  i s  not  expected t o  be t o x i c  t o  
a q u a t i c  organisms. 
Acc identa l  s p i l l a g e  may l e a d  t o  p e n e t r a t i o n  i n  t h e  s o i l  and 
groundwater. However, t h e r e  i s  no ev idence  that.  t h i s  would cause  
adverse  e c o l o g i c a l  e f f e c t s .  

-------------------------------------------------------------------------- 
13. DISPOSAL CONSIDERATWNS 

WASTE DISPOSAL: Product i s  s u i t a b l e  f o r  burning i n  an  enclosed,  
c o n t r o l l e d  b u r n e r  f o r  f u e l  v a l u e  o r  d i s p o s a l  by  supe rv i sed  
i n c i n e r a t i o n .  Such burning may be  l i m i t e d  pu r suan t  t o  t h e  
Resource Conservation and Recovery Act. I n  a d d i t i o n ,  t h e  product  
is s u i t a b l e  f o r  p roces s ing  by an  approved r e c y c l i n g  f a c i l i t y  o r  
can b e  d i sposed  o f  a t  a n  a p p r o p r i a t e  government was t e  d i sposa l  
f a c i l i t y .  U s e  o f  t h e s e  methods i s  s u b j e c t  t o  u s e r  compliance 
with a p p l i c a b l e  laws and r e g u l a t i o n s  and  c o n s i d e r a t i o n  o f  product  
c h a r a c t e r i s t i c s  a t  t i m e  o f  d i s p o s a l .  
RCRA INFORMATION: The unused product ,  i n  our op in ion ,  is no t  
s p e c i f i c a l l y  l i s t e d  by t h e  EPA a s  a hazardous w a s t e  ( 4 0  CFR, 
Pa r t  261P), n o r  i s  i t  formula ted  t o  c o n t a i n  m a t e r i a l s  which 
a r e  l i s t e d  hazardous was tes .  It does not e x h i b i t  t h e  hazardous 
c h a r a c t e r i s t i c s  of i g n i t a b i l i t y ,  c o r r o s i v i t y ,  o r  r e a c t i v i t y  and 
is n o t  formulated wi th  contaminants  a s  determined by t h e  T o x i c i t y  
C h a r a c t e r i s t i c  Leaching Procedure (TCLP)- However, used product  
may b e  r egu la t ed .  

-------------------------------------------------------------------------- 
14. TRANSPORT INFORMATION 
-------------------------------------------------------------------------- 

USA DOT: NOT REGULATED BY USA DOT- 
RID/ADR: NOT REGULATED B Y  RID/ADR. 



I :  NOT REGUmTED EY IMC- 
IATA: NOT REGULATED BY IATA. 

-------------------------------------------------------------------------- 
15. REGULATORY INFORMAlION 
-------------------------------------------------------------------------- 

G o v e r n m e n t a l  Inventory  S t a t u s :  A l l  c o m p o n e n t s  c o m p l y  w i t h  TSCA, 
EINECS/ELINCS, AICS, MITI, DSL, AND KECI.  
EU L a b e l i n g :  EU l a b e i i n g  no t  r e q u i r e c i .  
U.S.  Superfund A m e n d m e n t s  a n d  R e a u t h o r i z a t i o n  A c t  (SARA) T i t l e  111: 
T h i s  product c o n t a i n s  n o  "EXTREMELY HAZARDOUS SUBSTANCESn. 
SP-RA ( 3 1 I/ 3 12 ) REPORTABLE HAZARD CATEGORIES : N o n e  - 
T h i s  product c o n t a i n s  no c h e m i c a l s  reportable under  
SARA ( 3 1 3 )  toxic  release p r o g r a m .  
T h e  f o l l o w i n g  product i n g r e d i e n t s  a re  c i ted  on t h e  l i s t s  D e i o w :  
CHEMICAL NAME CAS NUMBER L I S T  CITATIONS 
------------- ---------- -------------- 
2-ETHYLHEXANOL 1 0 4 - 7 6 - 7  15  
ZINC (ELEMENTALANALYSIS) ( < 0 . 0 6 % )  7 4 4 0 - 6 6 - 6  2 2  
PHOSPHORODITHOIC ACID, Or 0 - D I  6 8 6 4 9 - 4 2 - 3  2 2 
Cl-14-ALKYL ESTERS, ZINC SALTS (2 : 
1 )  (ZDDP) ( 0 . 4 2 % )  

--- REGULATORY L I S T S  SEARCHED --- 
l=ACGIH ALL 6=IAP,C 1 11=TSCA 4 1 6 = C A  P 6 5  CARC 21=W RTK 
2=ACGIH A 1  7=IARC 2A 12=TSCA 5a2 1 7 = C A  P 6 5  REPRO 22=MI 2 9 3  
3=ACGIH A2 8 = I A R C  2 B  13=TSCA 5e 1 8 = C A  RTK 23=MN RTK 
4=NTP CARC 9=OSHA CARC 14=TSCA 6 1 9 = F L  RTK 2 4 = N J  RTK 
5=NTP S U S  lO=OSHA Z 15=TSCA 1 2 b  2 0 = I L  RTK 25=PA RTK 

2 6 = R I  RTK 
C o d e  key: CA.RC=Carc inogen;  S U S = S u s p e c t e d  C a r c i n o g e n ;  R E P R O = R e p r o d u c t i v e  

-------------------------------------------------------------------------- 
16. OTHER INFORMATION 
-------------------------------------------------------------------------- 

USE: HYDRAULIC O I L  
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBs. 

+------------------------------------------------------------------------ 

P l e a s e  c a l l  the  C u s t o m e r  R e s p o n s e  C e n t e r  on 8 0 0 - 6 6 2 - 4 5 2 5  f o r  f o r m u l a t i o n  
disclosure. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
F o r  In te rna l  U s e  O n l y :  MHC: If I* NA l* I*, M.FFEC: A, TRN: 5 8 3 0 2 1 - 0 0 ,  
CMCS97: 971019, REQ: US - MARKETING, S A F E  USE: L 
EHS A p p r o v a l  D a t e :  2 2 F E B 2 0 0 0  
*************************************************************************  

L e g a l l y  requireri i n f o r m a t i o n  is given i n  accordance w i t h  applicable 
I n f o r m a t i o n  given herein i s  offered i n  good f a i t h  as accurate, b u t  
w i t h o u t  guarantee- C o n d i t i o n s  of use  and s u i t a b i l i t y  of the  product f o r  
pa r t i cu l a r  uses are beyond our cont ro l ;  a l l  r i s k s  of use of t h e  product 
are  therefore assumed by t h e  u s e r  a n d  WE EXPRESSLY DISCLAIM ALL 
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES O F  
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE I N  RESPECT TO 
THE USE OR SUITABILITY O F  THE PRODUCT. N o t h i n g  i s  intended as  a 
recommendation f o r  uses w h i c h  i n f r i n g e  va l id  pa ten t s  or as  extending 
any l i c e n s e  under  val id  patents-  A p p r o p i a t e  w a r n i n g s  and s a f e  handling 
procedures s h o u l d  be providedto handlers  and u s e r s .  U s e  or  re- 
transmission of the information contained herein i n  any o t h e r  f o r m a t  
than the  format as presented is s t r i c t l y  p r o h i b i t e d .  M o b i l  n e i t h e r  
represents nor w a r r a n t s  t h a t  t h e  f o r m a t ,  c o n t e n t  or p r o d u c t  f o r m u l a s  
contained i n  t h i s  d o c u m e n t  comply w i t h  t h e  l a w s  of a n y  o t h e r  c o u n t r y  



except the United S t a t e s  of America. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Copyright. 1996 Mobil Corporation, A l l  r i g h t s  reserved 



522334-00 MOBILFLUID 424  
MAT~RIAL SAFETY DATA BULLE~~N 

........................................................................... 
i -------------------------------------------.------------------------------- 

I. PRODUCT AND COMPANY lDENTlFICATlON 
-------------------------------------------------------------------------- 

I PRODUCT NAME: MOBILFLUID 424 
SUPPLIER: MOBIL O I L  CORP- 

NORTH M R I C A  M7XKETING AND REFINING 
3225 GALLOWS RD. 
FAIRFAX, VA 22037 

2 4  - Hour Emergency ( c a l l  collect): 609-737-4411 
Product and MSCS Ir',fonGatlon: 800-662-4525 856-224-4644 
CHEMTREC: 800-424-9300 202-483-3616 

__________--__--_--------------------------------------------------------- 
. . . 2. COMPOSmONflNFORMATlON ON INGREDIENTS 

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES 
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH: 
This product i s  not. formulated t.o contain ing red ien t s  which have 
exposure limits es tab l i shed  b y  U.S- agencies.  It  is  not hazardous t o  
hea l th  a s  def ined by the European Union Dangerous 
S~&stances/Preparat ions Direct ives .  See Section 15 f o r  a regulatory 

! ana lys i s  of t h e  ingredien ts .  
See Sect ion 15 f o r  European Label Information. 
See Sect ion 8 f o r  exposure limits ( i f  app l i cab le ) .  

---- ------ 

3. HAZARDS IDENTiFiCATiON 
-------------------------------------------------------------------------- 

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed i n  accordance 
with OSHA 29 CFR 1910-1200 and determined not t o  be hazardous- 

[ EFFECTS OF OVEREXPOSURE: No.s igni f icant  e f f e c t s  expected. 
; EMERGENCY RESPONSE DATA: Dark Amber Liquid. Note: Pressurized mists 

may form a flammable mixture. DOT ERG No. - NA 

. .......................................................................... . , 

j 4. FIRST AID MEASURES 
--------------------------------i-------------------------------------------- 

EYE CONTACT: Flush thoroughly with water. I f  i r r i t a t i o n  occurs,  c a l l  
a physician. 
SKIN CONTACT: Wash contact a r e a s  with soap and water.  High pressure 

, acc identa l  i n j e c t i o n  through the  sk in  requi res  immediate medical 
: a t t e n t i o n  fo r  poss ib le  i nc i s ion ,  i r r i g a t i o n  and/or debridement- 
I INHALATION: Not expected t o  be a problem. 

INGESTION: Not expected t o  be  a problem. However, if g r e a t e r  than 1/2 
l i t e r ( p i n t )  ingested,  immediately give 1 t o  2 g l a s s e s  of water 

; and c a l l  a physician, h o s p i t a l  emergency room o r  poison c o n t r o l  
cen te r  f o r  ass i s tance .  Do no t  induce vomiting o r  glve anything 
by mouth t o  an unconscious person. 



5. FIRE-FIGHTING MEASURES 
-------------------------------------------------------------------------- 

EXTINGUISHING MEDIA: Carbon dioxide,  foam, dry chemical  and water  fog.  
SPECIAL FIRE FIGHTING PROCEDURES: Water o r  foam may cause f r o t h i n g .  
Use wa te r  t o  k e e p  f i r e  exposed con ta ine r s  cool .  Water spray may 
be used t o  f l u s h  s p i l l s  away from exposure. Prevent  runoff from 
f i r e  c o n t r o l  o r  d i l u t i o n  from en te r ing  streams, sewers ,  o r  
d r i n k i n g  water supply .  
SPECIAL PROTECTIVE EQUIPMENT : For f i r e s  i n  enclosed areas ,  f i r e  
f i g h t e r s  must u s e  se l f -conta ined  brea th ing  appa ra tus -  
UNUSUAL FIRE AND EXPLOSION HAZARDS: Note: P re s su r i zed  mists may form 
a flammable mixture-  Flash Point  C (F) : > 198 (389) (ASTM D-92) . 
Flammable l i m i t s  - LEL: NA, UEL: NA. 
NFPA HAZARD ID:  Heal th:  0, Flammability: 1, R e a c t i v i t y :  0 
HAZAPWOUS DECOMPOSITION PRODUCTS: Carbon manoxide. Metal ox ides .  
Elemental oxides.  

6. ACCIDENTAL RELEASE MEASURES 
-------------------------------------------------------------------------- 

NOTIFICATION PROCEDURES: Report s p i l l s  a s  requi red  t o  app ropr i a t e  
a u t h o r i t i e s .  U -  S, Coast Guard r e g u l a t i o n s  r e q u i r e  immediate 
- repor t ing  of s p i l l s  t h a t  could  reach any waterway inc lud ing  
i n t e r m i t t e n t  d r y  creeks.  Report s p i l l  t o  Coast Guard t o l l  f r e e  
number (800) 424-8802. I n  c a s e  of acc iden t  o r  road  s p i l l  n o t i f y  
CHEMTREC (800) 424-9300- 
PROCEDURES I F  MATERIAL IS  RELEASED OR SPILLED: Adsorb on f i r e  
r e t a r d a n t  t r e a t e d  sawdust, diatomaceous e a r t h ,  e t c .  Shovel up 
and d i s p o s e  of a t  an  appropr i a t e  waste d i sposa l  f a c i l i t y  i n  
accordance with c u r r e n t  a p p l i c a b l e  laws and r egu la t ions ,  and 
product  c h a r a c t e r i s t i c s  a t  t ime of d i s p o s a l .  
ENVIRONMENTAL PRECAUTIONS: Prevent. s p i l l s  from e n t e r i n g  s torm sewers 
o r ' d r a i n s  and c o n t a c t  with s o i l .  
PERSONAL PRECAUTIONS : See Sec t ion  8 

-------------------------------------------------------------------------- 
7. HANDLING AND STORAGE 
-------------------------------------------------------------------------- 

HANDLING: High p r e s s u r e  i n j e c t i o n  under t h e  sk in  may occur due t o  t h e  
r u p t u r e  of p re s su r i zed  l i n e s -  Always seek  medical a t t e n t i o n -  
STORAGE: Do no t  s t o r e  i n  open o r  un labe l l ed  c o n t a i n e r s .  S t o r e  away 
from s t r o n g  ox id i z ing  agen t s  o r  combustible m a t e r i a l .  

-------------------------------------------------------------------------- 
8. EXPOSURE CON,TROLSIPERSONAL PROTECTION 
-------------------------------------------------------------------------- 

VENTILATION: No s p e c i a l  requirements under o rd ina ry  condi t ions  of use 
and  w i t h  adequate  v e n t i l a t i o n -  
RESPIRATORY PROTECTION: N o  s p e c i a l  requirements unde r  ord inary  
c o n d i t i o n s  of u s e  and w i t h  adequate v e n t i l a t i o n .  
EYE PROTECTION: Normal i n d u s t r i a l  eye p r o t e c t i o n  p r a c t i c e s  should be 
employed. 
SKIN PROTECTION: N o  s p e c i a l  equipment required.  However, good 
pe r sona l  hygiene p r a c t i c e s  should always be fol lowed- 
EXPOSURE LIMITS: This  product  does n o t  conta in  any  components which 
have recognized exposure l i m i t s .  However, a exposure l i m i t  o f  
5-00 mg/m3 is sugges ted  f o ~  o i l  mist. - - 



-------------------------------------------------------------------------- 
9. PHYSICAL AND CHEMICAL PROPERTIES 
________---_------C------------------------------------------------------- 

Typical physical properties are given below. Consult Product Data Sheet 
for specific details. 
APPEARANCE : L i q u i d  
COLOR: Dark Amber 
ODOR: Mild 
ODOR THRESHOLD-ppm: NE 
pH: NA 
BOILING POINT C(F): > 316(600) 
mLTING POINT C !F) : NA 
FLASH POINT C(F) : > 198 (389) (ASTM D-92) 
FLAMMABILITY: NE 
AUTO FLAMMN3ILITY : FJE 
EXPLOSIVE PROPERTIES : NA 
OXIDIZING PROPERTIES: NA 
VAPOR PRESSURE-nrmHg 20 C :  < 0 .1  
VAPOR DENSITY: > 2.0 
EVAPORATION RATE : NE 
RELATIVE DENSITY, 15/4 C: 0.882 
SOLUBILITY IN WATER: Negligible 
PARTITION COEFFICIENT: > 3.5 
VISCOSITY IiT 40 C, cSt: 55.0 
VISCOSITY AT 100 C, cSt: 9.5 
POUR POINT C(F): < -36(-33) 
FREEZING POINT C !F) : ?E 
VOC: < 5.00 (Wt. % ) ;  0.358 lbs/gal 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR FURTHER TECFNI CAL INFOR~TION, CONTACT YOUR ~ K E T I N C -  RE PF~SE-WP~TTIVE 

-------------------------------------------------------------------------- 
10. STABILITY AND REACTNlTY 

STABILITY (THERMAL, LIGHT, ETC. ) r Stable. 
CONDITIONS TO AVOID: Extreme heat. 
INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide. Metal oxides. 
Elemental oxides. 
HRZARDOUS POLYMERI~TIOFJ: Hill not occur. 

-------------------------------------------------------------------------- 
I I. TOXICOLOGICAL DATA 
-------------------------------------------------------------------------- 

---ACUTE TOXICOLOGY --- 
ORAL-TOXICITY (,RATS): Practically non-toxic (LD50: greater than 2000 
mg/kg). ---Based on testing of similar products and/or the 
components. 
DERMAL TOXICITY (RABBITS): Practically non-toxic (LDSO: greater than 
2000 mg/kg). ---Based on testing of similar products and/or the 
components- 
INHALATION TOXICITY (RATS): Not applicable ---Harmful concentrations 
of mists and/or vapors are unlikely to be encountered through any 
customary or reasonably foreseeable handling, use, or misuse of 
this product- 
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
greater than 6 but 15 or less)- ---Based on testing of similar 
products and/or the components - 
SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary 
Irritation Index: greater than 0.5  but less than 3 ) .  ---Based 



on t e s t i n g  of  s i m i l a r  products and/or the  components- 
---CHRONIC TOXICOLOGY (SUMMARY ) --- 

T h e  base o i l s  in  t h i s  product are severely solvent  r e f i n e d  and/or 
severely hydrot rea ted .  Chronic mouse skin p a i n t i n g  s t u d i e s  of 
severely t r e a t e d  o i l s  showed no evidence of carcinogenic e f f e c t s .  
These res12lt.s are confirmed on a continuing b a s i s  us ing  various 
screenzng methcds ~ u c h  as  the  MoSil Efsdified Ames T e s t  and 
IP-346. 

12. ECOLOGICAL INFORMATION 
___________--______-----------------------------_------------------------- 

ENVIRONMENTAL FATE AND EFFECTS: Not e s t ab l i shed .  

_______________-_-_------------------------------------------------------- 
13, DISPOSAL CONSIDERATIONS 
_______-_____-_----------------------------------------------------------- 

WASTE DISPOSAL: Product i s  s u i t a b l e  f o r  burning i n  an enclosed, 
con t ro l l ed  burner f o r  fue l  va lue  o r  d i sposa l  by supervised 
i n c i n e r a t i o n .  Such burning may be l imi ted  pursuant- t o  the  
Resource Conservation and Recovery A c t .  I n  addi t ion ,  t h e  product 
is  s u i t a b l e  fo r  process ing by an  approved recycl ing  f a c i l i t y  o r  
can he disposed of a t  an appropriate.  government waste disposal  
f a c i l i t y .  Use of t h e s e  methods is subject  t o  user compliance 
with app l i cab le  laws and regu la t ions  and cons ide ra t ion  of product 
c h a r a c t e r i s t i c s  a t  t ime of d i s p o s a l .  
RCRA INFORMATION: The unused product,  i n  o u r  opinion, i s  not 
s p e c i f i c a l l y  l i s t e d  by the EPA a s  a hazardous waste ( 4 0  CFR, 
Pa r t  261D). nor i s  i t  formulated t o  contain materials w h i c h  
a r e  l i s t e d  hazardous wastes. It does not e x h i b i t  t h e  hazardous 
c h a r a c t e r i s t i c s  of i g n i t a b i l i t y ,  co r ros iv i ty ,  o r  r e a c t i v i t y  and 
i s  not formulated with contaminants as determined by t h e  Toxicity 
C h a r a c t e r i s t i c  Leaching Procedure (TCLP) . However, used product 
may be regula ted .  

.......................................................................... 
14. TRANSPORT INFORMATION 
-------------------------------------------------------------------------- 

USA DOT: NOT REGULATED BY USA DOT. 
RID/ADR: NOT REGULATED BY RID/ADR, 
IMO: NOT REGULATED B Y  IM3. 
IATA: NOT REGULATED BY IATA. 

.......................................................................... 
15. REGUIATORY INFORMATION 
-------------------------------------------------------------------------- 

Governmental Inventory Status:  A l l  components comply with TSCA, 
EINECSJELINCS, AICS, MXTI, and DSL. 
EU Labeling: EU l a b e l i n g  not required.  
U.S. Superfund Amendments and Reauthorizat ion Act (SARA) T i t l e  111: 
This product  con ta ins  no "EXTREMELY HAZARDOUS SUBSTANCES". 
SARA (311/312 ) REPORTABLE HAZARD CATEGORIES : None. 
This product  con ta ins  t h e  fol lowing SARA (313) Toxic Release 
Chemicals : 
CHEMICAL NAME CAS NUMBER CONC - 
--------- ------------------ -------- ------ - - - - - - - 
PHOSPHORODITHOIC ACID, 0 ,O-DI  68649-42-3 1.68% 
C3-14-ALKYL ESTERS, Z I N C  SF-LTS 



(2:l) (ZCDP) 
The following product ingredients are cited on the lists below: 
CHEMICAL NAME CAS NUMBER LIST CITATIONS 
------------- -------d-- -------------- 
2-ETHYLHEXANOL 104-76-7 11, 15 
TOLUENE (0.11%) 108-88-3 22, 24 
ZINC (EISMENTP-L. PXP-LYSIS) (<9.209) 7440-66-6 2 2 
PHOSPHORODITHOIC ACID, 0,O-DI 68649-42-3 18, 20, 21, 22, 24, 
C1-14-ALKYL ESTERS, ZINC SALTS (2: 2 5 
1) (ZDDP) !L.68S) 

--- REGULATORY LISTS SEARCHED --- 
l=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK 
2=ACGIH A1 7=ImC 2A 12=TSCA 5a2 17=CA P65 REPRO 22- 293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK 
4=NTP CARC 9=OSHA CARC 14=TSCA 6 19=FL RTK 24=NJ RTK 
5=1.TP SUS lO=OSHA Z 15=TSCk 12b 20=IL RTK 25=PA RTK 

26=RI RTK 
Code key: cARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive 

.......................................................................... 
16. OTHER 1NFORMATK)N 
.......................................................................... 

USE: HYDRAULIC OIL 
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBs. 

Please call the Customer Response Center on 800-662-4525 for formulation 
disclosure. 
*************************************************************************  
For Internal Use Only: MHC: I* If NA l* If, MPPEC: A, TW: 522334-00, 
GLIS: 400110, CMCS97: 971955, REQ: US - MARKETING, SAFE USE: L 
EHS Approval Date: 27MAR2000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Legally required information is given in accordance with applicable 
Information given herein is offered in good faith as accurate, but 
without guarantee. Conditions of use and suitability of the product for 
particular uses are beyond our control; all risks of use of the product 
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL 
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF 
MERCHANTABILITY AM) FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO 
THE USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a 
recornendation for :uses which infringe valid patents or as extending 
any license under valid patents- Appropiate warnings and safe handling 
procedures should be providedto handlers and users. Use or re- 
transmission of the information contained herein in any other format 
than the fohnat as presented is strictly prohibited- Mobil neither 
represents nor warrants that the format, content or product formulas 
contained in this document comply with the laws of any other country 
except the United States of America. 
************************************************************************* 
Copyright 1996 Mobil Corporation, All rights reserved 



583021-00 MOBIL H'YDRAULIC OIL AW\46 
' MATERLAL SAFE= DATA BUL~ETIN 

------------------------------------------------------------------------- 

.......................................................................... 
I. PRODUCT AND COMPANY lDENTlFlCATlON 
.......................................................................... 

PRODUCT NAME: MOBIL HYDRAULIC OIL AW 46 
SUPPLIER: MOBIL OIL CORP. 

NORTI! FYSIERICA M7-\P,,KETIE!G AhiE REFXNING 
3225 GALLOWS RD. 
FAIRFAX, VA 22037 

24 - Hour Emergency [call collect): 609-737-4411 
Prcduct and PSDS Informatlcn: 800-662-4525 .56-224-4644 
CHEMTREC : 800-424-9300 202-483-7616 

____----_------_---------------------------------------------------------- 
2. COMPOSCTIONflNFORMATION ON INGREDIENTS 
-------------------------------------------------------------------------- 

CHEMICAT, NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES 
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH: 
This product. is not fomulat-ed to contain ingredients which have 
exposure limits established by U.S. agencies- It is not hazardous to 
health as defined by the European Union Dangerous 
Stbstances/Preparatinns Direct.ives. See Section 15 f o r  a regulatory 
analysis of the ingredients. 
See Section 15 for European Label Information- 
See Section 8 for exposure limits (if applicable) . 
-------------------------------------------------------------------------- 
3. HAZARDS IDENTlFlCATlON 

US OSHA HAZARD COMMUNICATION STANDARD; Product assessed in accordance 
with OSHA 29 CFR 1910.1200 and determined not to be hazardous. 
EFFECTS OF OVEREXPOSURE: No significant effects expect.ed. 
EmRGENCY RESPONSE DATA: F.mber Liquid. Note: Pressurized mists may 
form a flammable mixture. DOT ERG No. - NA 

-------------------------------------------------------------------------- 
4. FIRST AID MEASURES 
-------------------------------------------------------------------------- 

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call 
a physician- 
SKIN CONTACT: Wash contact areas with soap and water. High pressure 
accidental injection through the skin requires immediate medical 
attention for possible incision, irrigation andfor debridement. 
INHALATION: Not  expected to be a problem. 
INGESTION: Not expected to be a problem. However, if greater than 1/2 
liter (pint) ingested, seek medical attention. 

.......................................................................... 
5. FIRE-FIGHTING MEASURES 
-------------------------------d------------------------------------------ 



SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing. 
.Use water to keep fire exposed containers cool- Water spray may 
be used to fiush spilis away from exposure. Prevent runoff from 
fire control or dilution from entering streams, sewers, or 
drinking water supply. 
SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, flre 
fighters must use self-contained breathing apparatus. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: None. Flash Point C(F): > 
204 (400) (PSTM D-93) . Flammable limits - LEL: NF-, IJELr 
NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0 
HAZARDOUS DECOPQOSITION PRODUCTS: Carbon monoxide. Metal oxides. 
Elemental zxides. 

.......................................................................... 
6. ACCIDENTAL RELEASE MEASURES 
.......................................................................... 

NOTIFICATION PROCEDURES: Report spills as required to appropriate 
authorities. U- S. Coast Guard regulations require immediate 
report.ing of spills that could reach any waterway including 
intermittent dry creeks. Report spill to Coast Guard toll free 
number (800) 424-8802. In case of accident or road spill notify 
CHEMTREC (800) 424-9300. 
PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Shovel up and dispose 
of at an appropriate waste disposal facility in accordance with 
current applicable laws and regulations, and product 
characteristics at time of disposal. 
ENVIRONMENTAL PRECAUTIONS: Prevent spills from entering storm sewers 
or drains and csntact uith soil. 
PERSONAL PRECAUTIONS: See Section 8 

.......................................................................... 
7. HANDLING AND STORAGE 
.......................................................................... 

HANDLING: High pressure injection under the skin may occur due to the 
rupture of pressurized lines. Always seek medical attention. 
STORAGE: Do not store in open or uniabelled containers. Store away 
from strong oxidizing agents or combustible material. 

.......................................................................... 
8. EXPOSURE CONTROLSlPERSONAL PROTECTION 

VENTILATION: No special requirements under ordinary conditions of use 
and with adequate ventilation. 
RESPIRATORY PROTECTION: No special requirements under ordinary 
conditions of use and with adequate ventilation. 
EYE PROTECTION: Generally eye contact is unlikely with this type 
material. If eye contact is likely, safety glasses with side 
shields or chemical type goggles should be worn. 
SKIN PROTECTION: If prolonged or repeated skin contact is likely, oil 
impervious gloves should be worn. Good personal hygiene 
practices should always be followed. 
EXPOSURE LIMITS: This product does not contain any components which 
have recognized exposure limits. 

.......................................................................... 
9. PHYSlCAl AND CHEMICAL PROPERTIES 
.......................................................................... 

Typical physical properties are given below. Consult Product Data Sheet 



f o r  specif ic  de ta i l s .  
-APPEARANCE : G r e a s e  
COLOR: G r a y  
ODOR: Mild 
ODOR THRESHOLD-ppm: NE 
p H :  NA 
B O I L I N G  POINT C ( F )  : > 316 ( 6 0 0 )  
DROP POINT C ( F )  : > 2 6 0  ( 5 0 0 )  
FLASH POINT C ( F ) :  > 2 0 4 ( 4 0 0 )  ( P S T M  D - 9 3 )  
FLAMMABILITY: NE 
AUTO FLAMMABILITY: NE 
EXPLOSIVE PROPERTIES : ?:A 
OXIDIZING PROPERTIES: NA 
VAPOR PRESSURE-mmHg 2 0  C: NE 
VAPOR DENSITY : ?:E 
EVAPORATION RATE: NE 
RELATIVE DENSITY, 1 5 / 4  C: 0 . 9 1  
SOLiJBILITY I N  WATER : N e g l i g i b l e  
PARTITION COEFFICIENT: > 3.5 
VISCOSITY AT 40  C, cSt:  2 2 0 . 0  
VISCOSITY AT 100 C, c S t :  > 16.0 
POUR POINT C ( F) : NA 
FREEZING POINT C ( F ) :  NE 
VOC: < 1.00 ( W t .  R )  ; 0.083 lhs /ga l  
NOTE: MOST PHYSICAL PROPERTIES FOR O I L  COMPONENT. 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR FURTHER TECHNICAL INFORMATION, COWACT YOUR FIR-RKETIErG IIF,PRES??N'I 'F.T~ 

-------------------------------------------------------------------------- 
1 0. STABILITY AND REACTNiTY 
-------------------------------------------------------------------------- 

STABILITY (THERMAL, LIGHT, ETC. ) : Stable. 
CONDITIONS TO AVOID: E x t r e m e  h e a t .  
INCOMPATIBILITY (MATERIALS TO AVOID):  S t r o n g  o x i d i z e r s .  
HAZARDOUS DECOMPOSITION PRODUCTS : C a r b o n  m o n o x i d e .  M e t a l  oxides 
E l e m e n t a l  oxides. 
HAZARDOUS POLYMERIZATION: W i l l  n o t  o c c u r .  

I -------------------------------------------------------------------------- 
11. TOXICOLOGICAL DATA 
-------------------------------------------------------------------------- 

---ACUTE TOXICOLOGY --- 
ORAL TOXICITY (RATS]: P r a c t i c a l l y  non-toxic (LD50:  greater  t h a n  2000 
m g / k g ) .  - - - B a s e d  o n  t e s t i n g  of s i m i l a r  p roducts  and/or t h e  
components. I 

D E m  TOXICITY (RABBITS):  P r a c t i c a l l y  n o n - t o x i c  (LDSO: greater t h a n  
2000 m g / k g ) -  - --Based on t e s t i n g  of s i m i l a r  p r o d u c t s  a n d / o r  t h e  
c o m p o n e n t s .  
INHALATION TOXICITY (RATS) :  N o t  applicable - - - H a r m f u l  c o n c e n t r a t i o n s  
of mists and/or vapors are u n l i k e l y  t o  be encountered t h r o u g h  a n y  
c u s t o m a r y  or reasonably foreseeable handling, use, o r  misuse of 
t h i s  product - 
EYE IRRITATION (RABBITS)-: P r a c t i c a l l y  n o n - i r r i t a t i n g .  ( D r a i z e  score: 
greater than 6 but 15 o r  l e s s ) .  - - -Based  on t e s t i n g  of s im i l a r  
products andlor  t h e  c o m p o n e n t s .  
S K I N  IRRITATION {RABBITS) : P r a c t i c a l l y  n o n - i r r i t a t . i n g .  ( P r i m a r y  
I r r i t a t i o n  Index: greater t h a n  0.5 but  less than 3 ) .  --- B a s e d  
on t e s t i n g  of similar products a n d / o r  t h e  c o m p o n e n t s .  

--- SUSCu?.ONIC TOXICOLOGY ( S W R Y  ! - - - 
Severely solvent  refined and severely  h y d r o t r e a t e d  m i n e r a l  base o i l s  
have been tested a t  M o b i l  E n v i r o n m e n t a l  and H e a l t h  Sciences 



Laboratory by dermal application to rats 5 days/week for 90 days 
.at doses significantly higher than those expected during normal 
industrial exposure. Extensive evaluations incluaing microscopic 
examination of internal organs and clinical chemistry of body 
fluids, showed no adverse effects. 

---CHRONIC TOXICOLOGY (SLMMRRY --- 
The base oils in this product are severely solvent refined and/or 
severely hydrotreated. Chronic mouse skin painting studies of 
severely trearea oils showed no evidence of carcinogenic effects. 
These results are confirmed on a continuing basis using various 
screening methods such as the Mobll Modified Ames Test and 
IP-346. 

______-__---__------------------------------------------------------------ 
12. ECOLOGICAL INFORMATION 
.......................................................................... 

ENVIRONMENTAL FATE AND EFFECTS: This product is expected to be 
inherently biodegradable. There is no evidence to suggest 
bicacctmulaticn will occur. It nay be hamful to aqatic 
organisms. 
Accidental spillage may lead to penetration in the soil and 
groundwater. However, there is no evidence that this would cause 
adverse ecological effects. 

.......................................................................... 
13. DISPOSAL CONSIDERATIONS 
.......................................................................... 

WASTE DISPOSAL: Product is suitable for burning in an enclosed, 
controlled burner for fuel value or disposal by supervised 
incineration. Such burning may be limited pursuant to the 
Resource Conservation and Recovery Act. In addition, the product 
is suitable for processing by an approved recycling facility or 
can be disposed of at an appropriate government waste disposal 
facility. Use of these methods is subject to user compliance 
with applicable laws and regulations and consideration of product 
characteristics at time of disposal. 
RCRA INFORMATION: The unused product, in our opinion, is not 
specifically listed by the EPA as a hazardous waste (40 CFR, 
Part 261D), nor is it formulated to contain materials which 
are listed hazardous wastes. It does not exhibit the hazardous 
characteristics of ignitability, corrosivity, or reactivity and 
is not formulated with contaminants as determined by the Toxicity 
Characteristic Leaching Procedure (TCLP) . However, used product 
may be regulated. 

.......................................................................... 
14. TRANSPORT INFORMATION 
.......................................................................... 

USA DOT: NOT REGULATED BY USA DOT- 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REGULATED BY IMO- 
IATA: NOT REGULATED BY IATA. 

.......................................................................... 
15. REGULATORY INFORMATDN 
-------------------------------------------------------------------------- 

Governmental Inventory Status: All components comply with TSCA, - - 
EINECS/ELINCS and AICS. 



EU L a b e l i n g :  EU l a b e l i n g  n o t  requi red .  
U . S .  Superfund A m e n d m e n t s  and R e a u t h o r i z a t i o n  A c t  (SARA) T i t l e  111: 
T h i s  p r o d u c t  c o n t a i n s  no "EXTREMELY HAZARD<)llS SIIRSTAN(IESg'. 
SARA ( 3 1 1 / 3 1 2 )  REPORTABLE HAZARD CATEGORIES: N o n e .  
T h i s  p r o d u c t  c o n t a i n s  t h e  f o l l o w i n g  SARA ( 3 1 3 )  T o x i c  R e l e a s e  
C h e m i c a l s :  
CHEMICAL NAME CAS NUMBER CONC . 

PHOSPHORODITHOIC ACID,  0 , O - D I  68649-42-3 1.52% 
C1-14-ALKYL ESTERS, Z I N C  S A L T S  
( 2 : l )  (ZDDP) 

T h e  f o l l o w i n g  product i n g r e d i e n t s  a r e  cited o n  t h e  i i s t s  b e l o w :  
CHEMICAL NAME CAS NUMBER L I S T  CITATIONS 
------------- ---------- -------------- 
LITHIUM HYDROXIDE MONOHYDRATE 1310-66-3 2 2  
( 0 . 0 5 % )  

TRICRESYL PHOSPHATE ( > 0 - 0 1 %  ) 1330-78-5 2 2  
Z I N C  (ELEMENTAL ANALYSIS)  ( 0 . 1 8 % )  7 4 4 0 -  66-6 2 2 
LITHIUM-SOAP THICKENER ( 6 , 1 4 % )  7 6 2 0 - 7 7 - 1  2 2 
Z I N C  DINONYLNAPHTHALENE SULFONATE 2 8 0 1 6 - 0 0 - 4  2 2  
( 0 . 4 0 % )  
PHOSPHORODITHOIC A C I D ,  0 , O - D I  6 8 6 4 9 - 4 2 - 3  18, 20, 21, 22, 2 4 ,  
C1-14-ALKYL ESTERS, Z I N C  S A L T S  (2 :  2 5 
1) (ZDDP) ( 1 . 5 2 % )  
FATTY ACIDS,  C 1 6 - 2 2 ,  LITHIUM SALTS 6 8 7 8 3 - 3 6 - 8  22 
( 0 . 7 6 % )  

--- REGULATORY L I S T S  SEARCHED --- 
l=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P 6 5  CARC 21=LA RTK 
2=ACGIH A 1  7=IARC 2 A  12=TSCA 5 a 2  17=CA P 6 5  REPRO 22=MI 293 
3=ACGIH A2 8=IARC 2 B  13=TSCA 5e 18=CA RTK 23=MN RTK 
4=NTP CARC 9=OSHA CARC 14=TSCA 6 1 9 = F L  RTK 2 4 = N J  RTK 
5=NTP SUS lO=OSHA Z 15=TSCA 12b 2 0 = I L  RTK 2 5 = P A  RTK 

2 6 = R I  RTK 
C o d e  k e y :  C A R C = C a r c i n o g e n ;  S U S = S u s p e c t e d  C a r c i n o g e n ;  R E P R O = R e p r o d u c t i v e  

16. OTHER INFORMATION 

USE: AUTOMOTIVE GREASE 
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED T O  CONTAIN PCBs. 

P l e a s e  c a l l  t h e  C u s t o m e r  R e s p o n s e  ~ e n t e r  on 8 0 0 - 6 6 2 - 4 5 2 5  for f o r m u l a t i o n  
d isc losure-  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *&% 
F o r  I n t e r n a l  U s e  C n l y :  f.%IC: If I* NA l* I*, XPPEC: A, TRN: 530550-00, 
CMCS97: 9 9 6 8 7 0 ,  REQ: US - MARKETING, SAFE USE: L 
EHS A p p r o v a l  D a t e :  2 6 J U L 2 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L e g a l l y  required i n f o r m a t i o n  i s  given i n  accordance w i t h  applicable 
I n f o r m a t i o n  g i v e n  h e r e i n  is offered i n  good f a i t h  a s  a c c u r a t e ,  b u t  
w i t h o u t  guarantee.  C o n d i t i o n s  of u s e  and s u i t a b i l i t y  of t h e  product for  
p a r t i c u l a r  uses a r e  beyond o u r  con t ro l ;  a l l  r i s k s  of use of the  product 
are  t h e r e f o r e  a s s t u n e d  by t h e  u s e r  and WE EXPRESSLY DISCLAIM A L L  
WARRANTIES O F  EVERY KIND AND NATURE, INCLUDING WARRANTIES O F  
MERCHANTABILITY AND F I T N E S S  FOR A PARTICULAR PURPOSE I N  RESPECT T O  
THE USE OR SUITAl3ILITY OF THE PRODUCT- N o t h i n g  is i n t e n d e d  a s  a 
r e c o m m e n d a t i o n  f o r  uses w h i c h  i n f r i n g e  v a l i d  patents  or  as extending 
any l i c e n s e  under va l i d  pa ten t s .  A p p r o p i a t e  w a r n i n g s  and sa fe  handling 
p r o c e a u r e s  s h o u l d  be providedto h a n d l e r s  a n d  users. U s e  or re- 
t r ansmis s ion  of the i n f o r m a t i o n  c o n t a i n e d  h e r e i n  i n  any  o t h e r  f o r m a t  



than the format as presented is strictly prohibited. Mobil neither 
- represents nor warrants that the format, content or product formulas 
contained in this document c o q l y  with the iaws of any other country 
except the United States of America. 
i * * * * * * i * * * * * * * * * * i i * * - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * *  

Copyriqlzt 1996 MobFl (_'.orp~ration, m i  rights reserved 
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530170-00 MOBILGREASE MOLY 52 
MATERIAL SAFETY DATA BULLETIN 

-_--___--_-___---_-------------------------------------------------------- 
I. PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: MOBILGREASE MOLY 52 
SUPPLIER: EXXONMOBIL CORPORATION 

3225 GALLOWS RD. 
FAIRFAX, VA 22037 

24 - Hour Health and Safety Emergearcy (call collect): 609-737-4411 
I 24 - Hour Transportation Emergency~: 

CHEMTmC: 800-424-9300 202-483-7616 
LUBES AND FUELS: 281-834-3296 
Product and Technical Information: 
Lubricants and Specialties: 800-662-4525 800-,443-9966 
Fuels Products: 800-947-9147 
MSDS Fax on Demand: 613-228-1467 
MSDS Internet Website: http://emmsds.ihssolutions.com/ 

-------------------------------------------------------------------------- 
2. COMPOSlTlON/lNFORMATION ON INGREDIENTS .......................................................................... 
CHEMICAL NAMES AND SYNONYMS: PET. HYDROCARBONS AND ADDITIVES. 
GLOBALLY REPORTABLE MSDS INGREDIENTS: 

Substance Name Approx. Wt% 
-------------- ----------- 
MOLYBDENUM DISULFIDE 5-15 
(1317-33-5) 

ZINC DIALKYL DITHIOPHOSPHATE 1-5 
(68649-42-3) 

HYDROXYALKYL LONG-CHAIN < 1 
ALKENYL IMIDAZOLINE 
(27136-73-8) 

OTHER INGREDIENTS : 
Substance Name Approx. Wt% -------------- ----------- 
ALKYLATED DIPHENYL AMINES 1-5 
(68411-46-1) 

See Section 8 for exposure limits (if applicable). 

3. HAZARDS IDENnRCATlON -------------------------------------------------------------------------- 
Under normal conditions of use, this product is not considered hazardous 
according to regulatory guidelines (See section 15). 
EMERGENCY OVERVIEW: Gray to Black Grease. DOT ERG No. : NA 
POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use, 

this product does not pose a risk to health. Excessive exposure 
may result in eye, skin or respiratory irritation. 

POTENTIAL ENVIRONMENTAL EFFECTS: Harmful to aquatic organisms, may . - 
cause long-term adverse effects in the aquatic environment. 
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For further health effects/toxicological data, see Section 11. 

-------------------------------------------------------------------------- 
4. FlRST AID MEASURES --------_----------------------------------------------------------------- 
EYE CONTACT: Flush thoroughly with water. If irritation occurs, call 

a physician. 
SKIN CONTACT: Wash contact areas with soap and water. Remove and 

clean oil soaked clothing daily and wash affected area. 
INJECTION INJURY WARNING: If product is injected into or under 
the skin, or into any part of the body, regardless of the 
appearance of the wound or its size, the individual should be 
evaluated immediately by a physician as a surgical emergency. 
Even though initial symptoms from high pressure injection may be 
minimal or absent, early surgical treatment within the first few 
hours may significantly reduce the ultimate extent of injury. 

INHALATION: Remove from further exposure. If respiratory irritation, 
dizziness, nausea, or unconsciousness occurs, seek immediate 
medical assistance. If breathing has stopped, assist ventilation 
with mechanical device or use mouth-to-mouth resuscitation. 

INGESTION: Not expected to be a problem. Seek medical attention if 
discomfort occurs. Do not induce vomiting. 

.......................................................................... 
5. FIRE-FIGHTING MEASURES -------------------------------------------------------------------------- 
EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog. 
SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing. 

Use water to keep fire exposed containers cool. Water spray may 
be used to flush spills away from exposure. Prevent runoff from 
fire control or dilution from entering streams, sewers, or 
drinking water supply. 

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire 
fighters must use self-contained breathing apparatus. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None. 
COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides, 

aldehydes.and other decomposition products, in the case of 
incomplete combustion. 

Flash Point C (F) : > 204 (400) (ESTIMATED FOR OIL, ASTM D-92 (COC) ) . 
Flammable Limits (approx.8 vol. in air) - LEL: NE, UEL: NE 
NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0 

.......................................................................... 
6. ACCIDENTAL RELEASE MEASURES .......................................................................... 
NOTIFICATION-PROCEDURES: Report spills/releases as required to 

appropriate authorities. U.S. Coast Guard and EPA regulations 
require immediate reporting of spills/releases that could reach 
any waterway including intermittent dry creeks. Report 
spill/release to Coast Guard National Response Center toll free 
number (800)424-8802. In case of accident or road spill.notify 
CHEMTREC (800) 424-9300. 

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: 
LAND SPILL: Shut off source taking normal safety precautions. Take 
measures to minimize the effects on ground water. Recover by 
pumping or contain spilled material with sand or other suitable 
absorbent and remove mechanically into containers. If necessary, 
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dispose of adsorbed residues as directed in Section 13. 
WATER SPILL: Confine the spill immediately with booms. Warn other 
ships in the vicinity. Notify port and other relevant authorities. 
Remove from the surface by skimming or with suitable absorbents. If 
permitted by regulatory authorities the use of suitable dispersants 
should be considered where recommended in local oil spill 
procedures. 

ENVIRONMENTAL PRECAUTIONS: Prevent material from enter'ing sewers, 
water sources or low lying areas; advise the relevant authorities 
if it has, or if it contaminates soil/vegetation. 

PERSONAL PRECAUTIONS: See Section 8 

.......................................................................... 
7. HANDLING AND STORAGE ---------_----_----------------------------------------------------------- 
HANDLING: High pressure injection under the skin may occur due to the 

rupture of pressurized lines. Always seek medical attention. No 
special precautions are necessary beyond normal good hygiene 
practices. See Section 8 for additional personal protection 
advice when handling this product. 

STORAGE: Keep containers closed when not in use. Do not store in open 
or unlabelled containers. Store away from strong oxidizing 
agents and combustible materials. Do not store near heat, 
sparks, flame or strong oxidants. 

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip 
hazard. 

EMPTY CONTAINER -1NG: Empty containers retain residue (liquid 
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD, 
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO' HEAT, 
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; 
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to 
refill or clean container since residue is difficult to remove. 
Empty drums should be completely drained, properly bunged and 
promptly returned to a drum reconditioner. All containers should 
be disposed of in an environmentally safe manner and in 
accordance with governmental regulations. 

-------------------------------------------------------------------------- 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION -------------------------------------------------------------------------- 

---T~A--- ---- STEL--- NOTE 
Substance Name (CAS-No.) Source ppm mg/& ppm mg/rn3 ------ --- ----- --- ----- ---- 
MOLYBD- DISULFIDE 
(1317-33-5) 
as Mo Sol Chpds OSHA 5 
as Mo Insol Cmpds ~ o t  Dust OSHA 10 
as Mo Sol Cmpds ACGIH 5 
as MO Insol Cmpds ACGIH 10 

NOTE: ~imits shown for guidance only. Follow applicable regulations- 
VENTILATION: Use adequate ventilation. 
RESPIRATORY PROTECTION: No special requirements under ordinary 

conditions of use and with adequate ventilation. 
EYE PROTECTION: Generally eye contact is unlikely with this type 

material, If eye contact is likely, safety glasses with side 
shields or chemical type goggles should be worn. 

SKIN PROTECTION: If prolonged or repeated skin contact is likely, oil 
impervious gloves should be worn. Good personal hygiene 
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practices should always be followed. 

-------------------------------------------------------------------------- 
9. PHYSICAL AND CHEMICAL PROPERTIES -------------------------------------------------------------------------- 

Typical physical properties are given below. - Consult Product Data sheet 
for specific details. 
APPEARANCE : Grease 
COLOR: Gray to Black 
ODOR: Mild 
ODOR THRESHOLD-ppm: NE 
pH: NA 
BOILING POINT C (F) : NE 
DROP POINT C ( F )  : > 246 (475) 
FLASH POINT C (I?) : > 204 (400 ) (ESTIMATED FOR OIL, ASTM D-92 (COC) ) 
FLAMMABILITY (solids) : NE 
AUTO FLAMMABILITY C(F) : NA 
EXPLOSIVE PROPERTIES: NA 
OXIDIZING PROPERTIES : NA 
VAPOR PRESSURE-mmHg 20 C: NE 
VAPOR DENSITY: NE 
EVAPORATION RATE : NE 
RELATIVE DENSITY, 15/4 C: 0.941 
SOLUBILITY IN WATER : Negligible 
PARTITION COEFFICIENT : > 3.5 
VxscosIm AT 40 C, cst: 320.0 
VISCOSITY AT 100 C, cSt: NE 
POUR POINT C ( F) : NA 
FREEZING POINT C (F) : NE 
VOLATILE ORGANIC COMPOUND: NE 
NOTE: MOST PHYSICAL PROPERTIES FOR OIL COMPONENT. 
DMSO EXTRACT, IP-346 ( W T - % ) :  (3, for mineral oil only 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE 

- - ---- 

10. STABILITY AND REACTIVITY -------------------------------------------------------------------------- 
STABILITY (THERMAL, LIGHT, ETC.): Stable. 
CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition. 
INCOMPATIBILITY (MATERIALS TO AVOID) : Strong oxidizers. 
HAZARWUS DECOMPOSITION PRODUCTS: Product does not decompose at 

ambient temperatures. 
HAZARDOUS POLYMERIZATION: Wkll not occur. 

11. TOXICOLOGICAL DATA .......................................................................... 
- - - A m  TOXICOLOGY- -- 

ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000 
mg/kg). ---Based on testing of similar products and/or the 
components. 

DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than 
2000 mg/kg). ---Based on testing of similar products and/or the 
components. 

INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater 
than 5 mg/l). ---Based on testing of similar products and/or the 
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components. 
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 

greater than 6 but 15 or less). ---Based on testing of similar 
products and/or the components. 

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary 
Irritation Index: greater than 0 - 5  but less than 3 . ---Based 
on testing of similar products and/or the components. 

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not 
performed with this product, a variety of mineral oils and 
synthetic base oils, such as those in this product have been 
tested. These samples had virtually no effect other than a 
nonspecific inflammatory response in the lung to the aerosolized 
mineral oil. The presence of additives in other tested 
formulations (in approximately the same amounts as in the present 
formulation) did not alter the observed effects. 

---SUBCHRONIC TOXICOLOGY ( S r n Y  ) - - - 
No significant adverse effects were found in studies using repeated 

dermal applications of similar formulations to the skin of 
laboratory animals for 13 weeks at doses significantly higher 
than those expected during normal industrial exposure. The 
animals were evaluated extensively for effects of exposure 
(hematology, serum chemistry, urinalysis, organ weights, 
microscopic examination of tissues etc.). 

---REPRODUCTIVE TOXICOLOGY (SUMMARY) - -- 
No teratogenic effects would be expected from dermal exposure, based 

on laboratory developmental toxicity studies of major components 
in this formulation and/or materials of similar composition. 

---CHRONIC TOXICOLOGY ( SUMMARY) - -- 
Repeated and/or prolonged exposure may cause irritation to the skin, 

eyes or respiratory tract. For mineral base oils: Base oils in 
this product are severely solvent refined and/or severely 
hydrotreated. Chronic mouse skin painting studies of severely 
treated oils showed no evidence of carcinogenic effects. These 
results are conf inned on a continuing basis using various 
screening methods such as Modified Ames Test, IP-346, and/or 
other analytical methods. For synthetic base oils: The base 
oils in this product have been tested in the Ames assay and other 
tests of mutagenicity with negative results. These base oils are 
not expected to be carcinogenic with chronic dermal exposures. 

---SENSITIZATION (SUMMARY) --- 
Not wected to be sensitizing based on tests of this product, 

components, or similar products. 

.......................................................................... 
12. ECOLOGICAL INFORMATION 

ENVIRONMENTAL PATE AND EFFECTS: 
This environmental assessment was conducted using in£ ormatibn on the 

individual components as no test data was available for this 
specific formulation. 

ECOTOXICITY: This product is expected to be harmful to aquatic 
organisms. May cause long-term adverse effects in the aquatic 
environment, 

MOBILITY: Not established. 
PERSISTENCE AND DEGRADABILITY: This product is expected to be 

inherently biodegradable, as the principal components have been 
shown to degrade at slow to moderate rates. 

BIOACCUMULATIVE POTENTIAL: Not established. 

httpdl2 1 6 . 1 9 1 . 3 5 . 2 1 U n e t a c g i ~ n p h - b r s . e x e ? d = U S & s l s 2 3 = 0 6 9 l  S e .  5/30/2003 
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.......................................................................... 
13. DISPOSAL CONSIDERATIONS -------------------------------------------------------------------------- 

WASTE DISPOSAL: Product is suitable for burning in an enclosed, 
controlled burner for fuel value. Such burning may be limited 
pursuant to the Resource Conservation and Recovery Act. In 
addition, the product is suitable for processing by an approved 
recycling facility or can be disposed of at an appropriate 
government waste disposal facility. Use of these methods is 
subject to user compliance with applicable-laws and regulations 
and consideration of product characteristics at time of disposal. 

RCRA INFORMATION: The unused product, in our opinion, is not 
specifically listed by the EPA as a hazardous waste (40 CFR, 
Part 261D), nor is it formulated to contain materials which 
are listed hazardous wastes. It does not exhibit the hazardous 
characteristics of ignitability, corrosivity, or reactivity. The 
unused product is not formulated with substances covered by the 
Toxicity Characteristic Leaching Procedure (TCLP). However, used 
product may be regulated. 

.......................................................................... 
14. TRANSPORT INFORMATION .......................................................................... 
USA DOT: NOT REGULATED BY USA DOT. 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REGULATED BY IMO. 
IATA: NOT REGULATED BY IATA. 

.......................................................................... 
15. REGULATORY INFORMATION .......................................................................... 
US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended 

purposes, this product is not classified as hazardous in 
accordance with OSHA 29 CFR 1910.1200. 

EU Labeling: Product is dangerous as defined by the European Union 
Dangerous Substances/~reparations Directives- 

Symbol: Not applicable. 
Risk Phrase (s) : R52 /53.  

Harmful to aquatic organisms, may cause long-term adverse effects in 
the aquatic environment. 

Safety Phrase(s): Not applicable. 
Governmental Inventory Status: All components comply with TSCA, 

EINECS/ELINCS and AICS. 
U.S. Superfund Amendments and ~eauthorization Act (SARA) Title 111: 
This product contains no 'EXTREMELY HA-US SUBSTANCESD. 
SARA (311/312) REPORTABLE HAZARD CATEGORIES: None, 
This product contains the following SARA (313) Toxic Release 
Chemicals : 

CHEMICAL NAME CAS NUMBER CONC . ........................... -------------- ------- 
PHOSPHORODITHOIC ACID, 0.0-DI 68649-42-3 1.3% 
C1-14-ALKYL ESTERS, ZINC SALTS 
(2:l) (ZDDP) 

The following product ingredients are cited on the lists below: 
CHEMICAL NAME CAS NTJMBER LIST CITATIONS ------------- ---------- -------------- 
LITHIUM HYDROXIDE ( 0.05%) 1310-65-2 22 
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MOLYBDENUM (IV) SULFIDE 1317-33-5 1, 10, 18, 20, 21, 
23 

TRICRESYL PHOSPHATE (>0.01%) 1330-78-5 2 2 
ZINC (ELEMENTAL ANALYSIS) (0.15%) 7440-66-6 22 
LITHIUM-SOAP THICKENER (6.14%) 7620-77-1 2 2 
PHOSPHORODITHOIC ACID, 0.0-DI 68649-42-3 18, 20, 21, 22, 24, 
C1-14-ALKYL ESTERS, ZINC SALTS (2: 25 
1) (ZDDP) (1.29%) 
FATTY ACIDS, C16-22, LITHIUM SALTS 68783-36-8 2 2 
(0.76%) 

--- REGULATORY LISTS SEARCHED --- 
l=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTX 
2=ACGIH A1 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CARTK 23=MN RTK 
4=NTP CARC 9=OSHA CARC 14=TSCA 6 19=FL RTK 24=W RTK 
5=NTP SUS lO=OSHA Z 15=TSCA 12b 20=IL RTK 25=PA RTK 

26=RI RTK 
Code key: CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive 

-------------------------------------------------------------------------- 
16. OTHER INFORMATION -------------------------------------------------------------------------- 
USE: EXTREME PRESSURE GREASE 
NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES 
ARE NOT FORMULATED TO CONTAIN PCBs. 
Health studies have shown that many hydrocarbons pose potential human 
health risks which may vary from person to person. Information provided 
on this MSDS reflects intended use. This product should not be used for 
other applications. In any case, the following advice should be 
considered: 
INDUSTRIAL LABEL 
Under normal conditions of intended use, this product does not pose a 
risk to health. Excessive exposure may result in eye, skin or 
respiratory irritation. Always observe good hygiene measures. First 
 id: Wash skin with soap and water. Flush eyes with water. If 
overcome by fumes or vapor, remove to fresh air. If ingested do not 
induce vomiting. If symptoms persist seek medical assistance. Read 
and understand the MSDS before using this product. 
************************************************************************* 
For Internal Use Only: MHC: I* I* I* l* I*, MPPEC: A, TRN: 530170-00, 
CMCS97: 97E099, REQ: US - MARKETING, SAFE USE: L 
EHS Approval Date: 27FEB2003 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Legally required information is given in accordance with applicable 
Information given herein is'offered in good faith as accurate, but 
without guarantee. Conditions of use and suitability of the product for 
particular uses are beyond our control; all risks of use of the product 
are therefore assumed by the user and WE EXPRESSLY DISCLAIM AU 
WARRANTIES OF EVERY KIND AND NA-, INCLUDING WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO 
THE USE OR SUITABILITY OF THE PRODUCr. Nothing is intended as a 
recommendation for uses which infringe valid patents or as extending 
any license under valid patents. Appropiate warnings and safe handling 
procedures should be providedto handlers and users. Use or re- 
transmission of the information contained herein in any other format 
than the format as presented is strictly prohibited. Mobil neither 
represents nor warrants that the format, content or product formulas 
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contained in-this document comply with the 1aws.of any other country 
except the United States of America. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Copyright 1996 Mobil Corporation, All rights reserved 
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525238-00 MOBIL MULTIPURPOSE ATF 
MATERIAL SAFETY DATA BULLETIN 

-------------------------------------------------------------------------- 
1. PRODUCT AND COMPANY IDENTIFICATION .......................................................................... 
PRODUCT NAME: MOBIL MULTIPURPOSE ATF 
SUPPLIER: EXXONMOBIL CORPORATION 

3225 GALLOWS RD. 
FAIRFAX, VA 22037 

24 - Hour Health and Safety Emergency (call collect): 609-737-4411 
24 - Hour Transportation Emergency (Primary) CHEMTREC: 800-424-9300 

(Secondary) 281-834-3296 
Product and Technical Information: 
Lubricants and Specialties: 800-662-4525 800-443-9966 
Fuels Products: 800-947-9147 
MSDS Fax on Demand: 613-228-1467 
MSDS Internet Website: http://emmsds~ihssolutions.com/ 

.......................................................................... 
2. COMPOSlTlONANFORMATlON ON INGREDIENTS .......................................................................... . 

CHEMI- NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES 
GLOBALLY REPORTABLE MSDS INGREDIENTS: 
None. 
See Section 8 for exposure limits (if applicable). 

.......................................................................... 
3. HAZARDS IDENTIFICATION -------------------------------------------------------------------------- 
Under normal conditions of use, this product is not considered hazardous 
according to regulatory guidelines (See section 15). 
EMERGENCY OVERVIEW: Red Liquid. DOT ERG No. : NA 
POTENTIAL HEALTFI EFFECTS: Under normal conditions of intended use, 

this product does not pose a risk to health. Excessive exposure 
may result in eye, skin or respiratory irritation. 

For further health effects/toxicologica1 data, see Section 11. 

4. FIRST AD MEASURES -------------------------------------------------------------------------- 
EYE CONTACT: Flush thoroughly with water. If irritation occurs, call 

a physician. 
SKIN CONTACT: Wash contact areas with soap and water. Remove and 

clean oil soaked clothing daily and wash affected area.' (See 
Section 16 - Injection Injury) 

INHALATION: Not expected to be a problem. However, if respiratory 
irritation, dizziness, nausea, or unconsciousness occurs due to 
excessive vapor or mist exposure, seek immediate medical 
assistance. If breathing has stopped, assist ventilation with a 
mechanical device or mouth-to-mouth resuscitation. 
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INGESTION: Not expected to be a problem. Seek medical attention if 
discomfort occurs. Do not induce vomiting. 

-_-_-----------_---------------------------------------------------------- 
5. FIRE-FlGHTING MEASURES ------------_------------------------------------------------------------- 

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog. 
SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing. 

Use water to keep fire exposed containers cool. Water spray may 
be used to flush spills away from exposure. Prevent runoff from 
fire control or dilution from entering streams, sewers, or 
drinking water supply. 

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire 
fighters must use self-contained breathing apparatus. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None. 
COMBUSTION PRODUCTS: Fumes, smoke,'carbon monoxide, sulfur oxides, 

aldehydes and other decomposition products, in the case of 
incomplete combustion. 

Flash Point C(F) : > 177 (350) (ASTM D-92) . 
Flammable Limits (approx.% vol-in air) - LEL: 0.9%, UEL: 7.0% 
NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0 

-------------------------------------------------------------------------- 
6. ACCIDENTAL RELEASE MEASURES -------------------------------------------------------------------------- 
NOTIFICATION PROCEDURES: Report spills/releases as required to 

appropriate authorities. U.S. Coast Guard and EPA regulations 
require immediate reporting of spills/releases that could reach 
any waterway including intermittent dry creeks. Report 
spill/release to Coast Guard National Response Center toll free 
number (800)424-8802. In case of accident or road spill notify 
C H m R E C  (800) 424-9300. 

PROCEDURES I F  MATERIAL IS RELEASED OR SPILLED: 
LAND SPILL: Shut off source taking noxmal safety precautions. Take 
measures to minimize the effects on ground water, Recover by 
.pumping or contain spilled material with sand or other suitable 
absorbent and remove mechanically into containers. If necessary, 
dispose of adsorbed residues as directed in Section 13. 
WATER SPILL: Confine the spill immediately with booms. Warn other 
ships in the vicinity. Notify port and other relevant authorities. 
Remove from the surface by skimming or with suitable absorbents. If 
permitted by regulatory authorities the use of suitable dispersants 
should be considered where recommended in local oil spill 
procedures. 

ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers, 
water sources or low lying areas; advise the relevant authorities 
if it has, or if it contaminates soil/vegetation. 

PERSONAL PRECAUTIONS: See Section 8 

-------------------------------------------------------------------------- 
7. HANDLING AND STORAGE . -------------------------------------------------------------------------- 
HANDLING: No special precautions are necessary beyond normal good 

hygiene practices. See Section 8 for additional personal 
protection advice when handling this product. . - 

STORAGE: Keep containers closed when not in use. Do not store in open 
or unlabelled containers. Store away from strong oxidizing 
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agents and combustible materials. Do not store near heat, 
sparks, flame or strong oxidants. 

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip 
hazard. 

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid 
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD, 
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT, 
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; 
THEY MAY EXPLODE AMD CAUSE INJURY OR DEATH. Do not attempt to 
refill or clean container since residue is difficult to remove. 
mpty drums should be completely drained, properly bunged and 
promptly returned to a drum reconditioner. All containers should 
be disposed of in an environmentally safe manner and in 
accordance with governmental regulations. 

-------------------------------------------------------------------------- 
8. EXPOSURE CONTROLSIPERSONAL PROTECTION _---____--___------------------------------------------------------------- 
OCCUPATIONAL EXPOSURE LIMITS : 
When mists/aerosols can occur, the following are recommended: 5 mg/m3 
(as oil mist) - ACGIH Threshold Limit Value (TLV) , 10 mg/m3 (as oil mist) 
- ACGIH Short Term Exposure Limit (STEL), 5 mg/m3 (as oil mist) - OSHA 
Permissible Exposure Limit (PEL) 
VENTILATION: If mists are generated, use adequate ventilation, local 

exhaust or enclosures to control below exposure limits. 
RESPIRATORY PROTECTION: If mists are generated, and/or when 

ventilation is not adequate, wear approved respirator. 
EYE PROTECTION: If eye contact is likely, safety glasses with side 

shields or chemical type goggles should be worn. 
SKIN PROTECTION: Not normally required. When splashing or liquid 

contact can occur frequently, wear oil resistant gloves and/or 
other protective clothing. Good personal hygiene practices - 

should always be followed. 

-------------------------------------------------------------------------- 
9. PHYSICAL AND CHEMiCAL PROPERTIES -------------------------------------------------------------------------- 
Typical physical properties are given below. Consult Product Data Sheet 
for specific details. 
APP-CE : Liquid 
COLOR: Red 
ODOR: Mild 
ODOR THRESHOLD-ppm: NE 
pH: NA 
BOILING POINT C(F) : > 316(600) 
MELTING POINT C (F) : NA 
FLASH P~INT C(F) : > 177(350) (ASTM D-92) 
FLAMMABILITY (solids) : NE 
AUTO FUMMABILITY C(F): NA 
EXPLOSIVE PROPERTIES: NA 
OXIDIZING PROPERTIES: NA 
VAPOR PRESSURE-rrrmHg 2 0 C : < 0.1 
VAPOR DENSITY: > 2.0 
EVAPORATION RATE: NE 
RELATIVE DENSITY, 15/4 C: 0.869 
SOLUBILITY IN WATER: Negligible 
PARTITION COEFFICIENT: > 3.5 
m s c o s I r n ~ ~  ~ O C ,  cst: 38.0 
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.VISCOSITY AT 100 C, cSt: 7.5 
POUR POINT C(F): < - 4 5 ( - 4 9 )  
FREEZING POINT C(F): NE 
VOC: < 8.00 (Wt. % ) ;  0.574 lbs/gal 
DMSO EXTRACT, IP-346 (WT.%) :  <3,  for mineral oil only 

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES 
FOR JWRTHER TECHNICAL INFORMATION, CONTACT YOUR MAFXETING REPRESENTATIVE 

----------------------------------------------------.---------------------- 
10. STABILITY AND REACTIVITY -------------------------------------------------------------------------- 
STABILITY (THERMAL, LIGHT, ETC-) : Stable. 
CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition. 
INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers. 
HAZAFWOUS DECOMPOSITION PRODUCTS: Product does not decompose at 

ambient temperatures. 
HAZARDOUS POLYMERIZATION: Will not occur. 

.......................................................................... 
11. TOXICOLOGICAL DATA .......................................................................... 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000 

mg/kg). ---Based on testing of similar products and/or the 
components. 

DERMAL TOXICITY (RABl3ITS)r Practically non-toxic (LDSO: greater than 
2000 mg/kg). ---Based on testing of similar products and/or the 
components. 

INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater 
than 5 mg/l). ---Based on testing of siinilar products and/or the 
components . 

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
greater than 6 but 15 or less). ---Based on testing of similar 
products and/or' the components. 

SKIN IRRITATION (RABBITS): practically non-irritating. (primary 
Irritation Index: greater than 0.5 but less than 3). ---Based 
on testing of similar products and/or the components. 

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not 
performed with this product, a variety of mineral and synthetic 
oils, such as those in this product, have been tested. These 
samples had virtually no effect other than a nonspecific 
inflammatory response in the lung to the aerosolized mineral oil. 
The presence of additives in other tested fomlations (in 
approximately the same amounts as in the present formulation) did 

. not alter the observed effects. 
---SUBCHRONIC TOXICOLOGY (S-Y)--- 

No.significant adverse effects were found in studies using repeated 
dermal applications of similar formulations to the skin of 
laboratory animals for 13 weeks at doses significaqtly higher 
than those expected during normal industrial exposure. The 
animals were evaluated extensively for effects of exposure 
(hematology, serum chemistry, urinalysis, organ weights, 
microscopic examination of tissues etc.). 

---REPRODUCTIVE TOXICOLOGY (SUMMARY)--- 
No teratogenic effects would be expected from dermal exposure, based 

on laboratory developmental toxicity studies of major components 
in this formulation and/or materials of similar composition. 

---CHRONIC TOXICOLOGY (SUMMARY)--- 
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Repeated and/or prolonged exposure may cause irritation to the skin, 
eyes or respiratory tract. Overexposure to oil mist may result 
in oil droplet deposition and/or granuloma formation. For 
mineral base oils: Base oils in this product are severely 
solvent refined and/or severely hydrotreated. Chronic mouse skin 
painting studies of severely treated oils showed no evidence of 
carcinogenic effects. These results are confirmed on a 
continuing basis using various screening methods such as Modified 
Ames Test, IP-346, and/or other analytical methods. For 
synthetic base oils: The base oils in this product have been 
tested in the Ames assay and other tests of mutagenicity with 
negative results. These base oils are not expected to be 
carcinogenic with chronic dermal exposures. 

---SENSITIZATION (SUMMARY)--- 
Not expected to be sensitizing based on tests of this product, 

components, or similar products. 

-------------------------------------------------------------------------- 
12. ECOLOGICAL INFORMATION -------------------------------------------------------------------------- 
ENVIRONMENTAL FATE AND EFFECTS : 
In the absence of specific environmental data for this product, this 

assessment is based on information for representative products. 
ECOTOXICITY: Available ectoxicity data (LL50 >lo00 mg/L) indicates 

that adverse effects to aquatic organisms are not expected from 
this product. 

MOBILITY: When released into the environment, adsorption to sediment 
and soil will be the predominant behavior. 

PERSISTENCE AND DEGRADABILITY: This product is expected to be 
inherently biodegradable. 

BIOACCUMULATIVE POTENTIAL: Bioaccumulation is unlikely due to the very 
low water solubility of this product, therefore bioavailability 
to aquatic organisms is minimal. 

-------------------------------------------------------------------------- 
13. DISPOSAL CONSIDERATIONS 

WASTE DISWSAL: Product is suitable for burning in an enclosed, 
controlled burner for fuel value. Such burning may be limited 
pursuant to the Resource Conservation and Recovery Act. In 
addition, the product is suitable for processing by an approved 
recycling facility or can be disposed of at an appropriate 
government waste disposal facility. Use of these methods is 
subject to user compliance with applicable laws and regulations 
and consideration of product characteristics at time of disposal- 

RCRA INFORMATION: The unused product, in our opinion, is not 
specifically listed by the EPA as a hazardous waste (40 CFR, 
Part 261D), nor is it formulated to contain materials which 
are listed hazardous wastes. It does not exhibit the hazardous 
characteristics of ignitability, corro~i~ity, or reactivity. The 
unused product is not formulated with substances covered by the 
Toxicity Characteristic Leaching Procedure (TCLP), However, used 
product may be regulated. 

-------------------------------------------------------------------------- 
14. TRANSPORT INFORMATION 
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USA DOT: NOT REGULATED'BY USA WT. 
RID/ADR: NOT REGULATED BY RID/ADR. 
IMO: NOT REGULATED BY IMO. 
IATA: NOT REGULATED BY IATA. 
STATIC ACCUMULATOR (50 picosiemens or -less): YES 

------_------------------------------------------------------------------- 
15. REGULATORY INFORMATION -------------------------------------------------------------------------- 
US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended 

purposes, this product is not classified as hazardous in 
accordance with OSHA 29 CFR 1910.1200. 

EU Labeling: Product is not dangerous as defined by the European Union 
. Dangerous Substances/Preparations Directives. EU labeling not 

required. 
Governmental Inventory Status: All components comply with TSCA, 

EINECS/ELINCS and AICS . 
U.S. Superfund Amendments and Reauthorization Act (SARA) Title 111: 
This product contains no "EXTREMELY HAZARDOUS SUBSTANCESm. 
SARA (311/312) REPORTABLE HAZARD CATEGORIES: None. 
This product contains no chemicals subject to the supplier notification 
requirements of SARA (313) toxic release program. 

The following product ingredients are cited on the lists below: 
CHEMICAL NAME CAS NUMT3ER LIST CITATIONS ------------- ---------- - - - - - - - - - - - - - - 
NAPHTHALENE ( COMPONENT ANALYSIS ) 91-20-3 16 
TOLUENE (COMPONENT ANALYSIS) 108-88-3 2 2 
(0.09%) 
DI PHENYLAMINE 122-39-4 1 

--- REGULATORY LISTS SEARCHED --- 
l=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK 
2=ACGIH A1 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293 
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK 
4=NTP CARC 9=OSHA CARC 14=TSCA 6 19=FL RTK 24=NJ RTK 
5=NTP SUS lO=OSHA Z 15=TSCA 12b 20=1L RTK 25=PA RTK 

26=RI RTK 
Code key: CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive 

-------------------------------------------------------------------------- 
16. OTHER INFORMATION -------------------------------------------------------------------------- 
USE: AUTOMATIC TRANSMISSION FLUID 
NOTE: PRODUCYS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES 
ARE NOT FORMULATED TD CONTAIN PCBs. 
Health studies have shown that many hydrocarbons pose potential human 
health risks which may vary from person to person. Information provided 
on this MSDS reflects intended use. This product should not be used for 
other applications. In any case, the following advice should be 
considered: 
INJECTION INJURY WARNING: If product is injected into or under the skin, 
or into any part of the body, regardless of the appearance of the wound 
or its size, the individual should be evaluated imnediately by a 
physician as a surgical emergency. Even though initial symptoms from 
high pressure injection may be minimal or absent, early surgical 
treatment within the first few hours may significantly reduce the 
ultimate extent of injury. 
INDUSTRIAL LABEL 
Under normal conditions of intended use, this product does not pose a 
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risk to health. ~xcessive exposure may result in eye, skin or 
respiratory irritation. Always observe good hygiene measures. First 
Aid: Wash skin with soap and water. Flush eyes with water. If 
overcome by fumes or vapor, remove to fresh air. If ingested do not 
induce vomiting. If symptoms persist seek medical assistance. Read 
and understand the MSDS before using this product. 
Precautionary Label Text : 
This warning is given to comply with California Health and Safety Code 
25249.6 and does not constitute an admission or a waiver of rights. This 
product'contains a chemical known to the State of California to cause 
cancer. 
------------------------------------------------------------------------- 
*************************************************************************  
For Internal Use Only: MHC: l* l* l* l* I*, MPPEC: A, TRN: 525238-00, 
CMCS97: 971582, REQ: US - MARKETING, SAFE USE: L 
EHS Approval Date: 16MAY2002 
*************************************************************************  

Legally required information is given in accordance with applicable 
Information given herein is offered in good faith as accurate, but 
without guarantee. Conditions of use and suitability of the product for 
particular uses are beyond our control; all risks of use of the product 
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL 
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO 
THE USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a 
recommendation for uses which infringe valid patents or as extending 
any license under valid patents. Appropiate warnings and safe handling 
procedures should be providedto handlers and users. Use or re- 
transmission of the information contained herein in any other format 
than the format as presented is strictly prohibited. Mobil neither 
represents nor warrants that the format, content or product formulas 
contained in this document comply with the laws of any other country 
except the United States of America. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Copyright 199 6 Mobil ~or~oration, All rights reserved 
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Me thy1 A3 coho1 Fla~mable  Liquid 

Princ;pot Hozordous Components 

Honufocturer 
Monson Chemicttls,  Inc/Uni-Card Divisjon 
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MATERIAL SAFETY DATA SHEET 
R e q u i r e d  u n d e r  USDL S a f e t y  and H e a l t h  R e g u l a t i o n s  

POWER SERVICE PRODUCTS, INC. 
P.O. BOX 1089 

WEATHERFORD, TEXAS 7 6086 
817-599-9486 
JULY 1 8 ,  1989 

SECTION I - PRODUCT IDENTIFICATION 

.............. CHEMICAL NAME M e t h y l  Alcohol 
CHEMICAL FAMILY ............. Alcohols 
TRADE NAME ................. Power Service 

W R L f N E  SYSTEH 
.................... FORMULA CH30H 

.......... DOT SHIPPING NAME FLAMMA3LE LlQUID NOS 
DOT HAZARD CLASSIFICATION.. FLAMbW3F LIQUID 

.................. UN NUMBER 1993 
................. IMCO CLASS 3 . 2  

CAS #........-........--... 67-56-1  

SECTION I1 - HAZARDOUS INGREDIENTS 

INGREDIENT t (BY WT) TLV 

NETHYL ALCOHOL. ...... 99.9 200 ppm 8 hr  day 
ADDIT IVES.......-...- >-1 H/A 

TIER ONE RATING: PHYSICAL HAHAZARD - FIRE 
HEALTH HAZARD - IMMEDJ3TE (ACUTE) 

NFPA RATING: HEALTH -1 
F L A H - 3  
R E A C T - 0  

SECTION I11 - PHYSICAL DATA 

........... BOILING POINT (DEG F) 147 DEG F (64.5 D E ~  C )  
VAFQR PRESSURE (mmHG) , . , , , . . - . , 96 @ 68 DEG F (22 DEG C)  
VAPOR DENSITY ( a i r l )  ........... 1.11 
SOLUBILITY IN WATER ............. ~ o t a l l y  miscible 
SPECIFIC GRAVITY (H20=1) ........ 0.792 
PERCENT, VOLATILE BY V O L W  ( 5 ) .  100 

( EVAPORATION RATE. . Butyl acetate. 4 .6  
HOLECULM? WEIGHT. ............... 32.04 
HELTING POINT,........-......,.. -144 DEG F (-97-8 DEX C) 

. A e P E A R A N C E . . . , . . . . . - - . - - . . - - - - - -  Qear, w a t e r  white, liquid 
ODOR.. .......................... Alcohol Odor 



SECTION I V  - FIRE JWD EXPLOSION HAZARD DATA 

...... FLASH POINT (method used).  54 Deg F (12- 2 Deg C f  (TCC) 
FLRMMABLE LIMIT ................. LEL 5.5 UEL 36.5 

EXTINGUISHING NEDIA: Dry chemical, a l coho l  type foam, C02. 
Water may be ine f fec t ive .  Use water spray t o  cool f i r e  exposed 
conta iners .  Use alcohol r e s i s t a n t  foam t o  ext inguish  l a rge  f i r e s  
o r  t o  b lanket  s p i l l  t o  reduce vapors. 

SPECIAL FIRE FIGHTING PROCEDURES : Class 1B f laynable  l iqu id .  
Avoid water streams which may splash and spread flaming l i q u i d .  
F i r e f i g h t e r s  should use self-contained breathing equipment and 
p r o t e c t i v e  c lo th ing f o r  f i r e s  i n  enclosed a r e a s .  

UNUSUAL FIRE AND EXPLOSION HAZARDS: Reacts v i o l e n t l y  t o  
ox id ize r s .  Vapors a r e  heavier  than a i r  but  may t rave l  i n  
v e n t i l a t i o n  systems coming i n  contact  with sparks o r  open flame. 
Keep away from heat  and sources of igni t ion .  Burns wi th  a c l e a r  
almost i n v i s i b l e  flame, e spec ia l ly  hard to see  i n  s t rong  
sun l igh t .  

EWPTY CONTAINERS CONTAIN FIJWMABLE VAPORS: "W NOT USE TORCH 
(IJTTING EQUIPMENT OR ANY OTHER FLAME ON EMPTY CONTAINERS". 

SECTION V - HEALTH HAZARD DATA 

............ THRESHOLD LIMIT VALUE.. 200 ppm f o r  8 h r  work day 
....... OSHA THRESHOLD LIMIT VALUE.. 200 ppm 260 mglm3 " S K I N "  

ACGXH THRESHOLD LlMIT VALUE..,..... 200 ppm 260 mg/m3 " S K I N "  
............ CARCINOGEN-NTP PROGRAM. NONE 

CARCINOGEN-IARC PROGR A N . . . . . . . . . . . .  NONE 

mMPTOMS of EXPOSURE$ Inhala t ion of h igh  vapor concentra t ions  
may have r e s u l t s  ranging from dizziness  and headaches t o  
unconsciousness. Prolonged repeated liquid con tac t  with skin  can  
d r y  and d e f a t  the  s k i n  leading to  i r r i t a t i o n  and d e r m a t i t i s  sk in .  

HEDICAL WNDITIONS AGGRAVATED BY EXPOSURE: May be fa ta l  o r  cause  
b l indness  i f  swallowed. Cannot be made non-poisonous. Harmful 
i f  inhaled.  Nay i r r i t a t e  eyes. Repeated contact  may irritate 
sk in .  LD 58 (Rats)=12,900 mg/kg. LC 58 (Ra t s )  145,000 ppm. 

PRlNkRY ROUTE(S) OF ENTRY: Inges t ion and inhalation, 

EHERGENCY AND FIRST AID PROCEDURES: Thoroughly wash area wi th  
soap and water. Remove conLunfnaCed c lo thing.  FLUSH E'YJE? with 
l a r g e  amounts of water, g e t  medical a t t en t ion .  If swallowed g i v e  
two g l a s s e s  of water, anduce vomiting immediately. Wave p a t i e n t  
lie down and keep warm. Cover eyes  to exclude light. Call a 
physician. Never gSve anythitlg by moutfr to  an unconscious 
person. I f  inhaled, move t o  f resh  air. If brea th ing  is 
difficult administer  oxygen, If breathing is stopped give 
artificial resp i ra t ion ,  



SECTION VI - REACTIVITY DATA 

I 

I STABILITY.. . . . . . . - - .  - .  . Stable X Unstable 

I CONDITIONS AND MATERIALS TO AVOID: Excessive heat, sources of 
igni t ions .  

INCOMPATABILITY "MATERIALS TO AVOID": Reacts vigorously with 
strong oxidizers,  chronic anhydride, lead perchlorate and 
perchloric acid. 

HAZARDOUS DECOMF'OSTION PRODUCTS: Occurs from heat and reaction 
with above materials.  CARBON MONOXIDE AND CARBON DIOXIDE. 

HAZARDOUS POLYKERIZATION: May Occur- Will not  Occur -X- 
CONDITIONS TO AVOID: 1. Prolong or repeated breathing of vapors 

2. Contact w i t h  eyes 
3. Prolong o r  repeated contact with skin 

SECTION VII - ENVIROHkENTIAL PROTECTION PROCEDURES 

SPILL RESPONSE: Dike large s p i l l s .  Flush s p i l l  a rea  w i t h  large 
amounts of water. DO NOT flush in to  sewers. 

WATER DISPOSAL t-IETHOD: Dispose oE i n  accordance with Federal, 
State and Local regulations. If approved, use incineration,  on- 
site bio-oxidation o r  subsurface in jec t ion ,  o r  disposal 
contractor.  

EPA HAZARDOUS WASTE NUMBER: U154 

AQUATIC TOXICITY RATING - TLm 96: over 1000 ppm 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION ( spec i f ic  type): I n  case of conditions 
where there is a po ten t i a l  for vapor concentrations near  exposure 
l i m i t s ,  use self-contained breathing apparatus, face  shield,  
rubber c lo th ing  as appropriate. 

VENTILATION r 
UXAL ~ U S T , .  . . . . - . Face Velocity 60 fpm 
NECHANICAL (General), Explosion proof v e n ~ i l a t i o n  equipment 
SPECIAL..... -.,..-..- Use only with adequate ven t i l a t i on  
OTHER.. . . . . . . . . . . .. .- No smoking o r  open flame 

SKIN PROTECTION: Chemical r e s i s t a n t  gloves such a s  Neoprene. 

EM: PROTECTION: Chemical splash goggles, Eye wash =and safety  
showers should be provided i n  area of use-  - - 

OTHER PROTECTIVE EQUIEWXF: Score i n  closed containers i n  cool 



SECTION V I I I  - SPECIAL PROTECTION INFORMATION 

place.  No smoking allowed i n  a r e a s  of use o r  s torage .  Use 
explosion proof e l e c t r i c a l  f i x t u r e s .  Containers  should be 
e l e c t r i c a l l y  grounded/bonded during mater ia l  t r a n s f e r  t o  prevent 
s t a t i c  spark. Corrosive t o  lead and aluminum. 

SECTION I X  - SPECIAL PRECAUTIONS 

HYGIENIC PRACTICES I N  HANDLING AND STORAGE: Keep con ta ine r  
t i g h t l y  closed.  Keep away from sparks  and flames, 

, PRECAUTIONS FOR REPAIR & MAINTENANCE OF CONTAMINATED EQUIPMENT: 
Use personal  p ro tec t ive  equipment as needed. 

OTHER PRECAUTIONS: Do n o t  s t o r e  or mix with s t rong  o x i d i z e r s ,  
chronic  anhydride, lead perchlora te ,  o r  p e r c h l o r i c  a c i d .  S t o r e  
i n  adequate v e n t i l a t e d  a reas .  

CONTAINERS ARE STRICTLY "SINGLE TRIP CONTAINER" THEY ARE NOT TO 
BE USED FOR ANY REASON WTER EMPTIED. 

FORMAT BASED ON OSHA FORM 174  









SECTION I V  - FIRE AND EXPLOSIOF) a - HAZARD DATA 

;H P O I  tE c METHOD USED) : - . . . . - - 34 deg. F (TCC) 
XMMADSE LI H I T S  
Lel: - . . -----  1 - 4  2 
JEL: -.,.-,., 10 x 

rIUG'JISHING HED!A: Foam, dry chemical, C%, or fog I 
I ,.CI;\L FIRE FIGHTING P2DCEDliRES- Use air-supplied rescue equipment 

-. 
r enclosed areas. Coo1 exposed containers with water.  

SUAL FIRE AlJD E<PL@SIGN HAZARDS:Do not store or mix with strong oxidants  or 
nmbustible Ilquld- 

N01' USE TORCH CUTTING EQUIPMENT OR ANY OTHER FLAME ON ANY EMPTY COIJTirlfu'ERS' 

SECTION V - HEALTH HAZARD DATA 
-- 

\ 

'?=HOLD LI+lfT VALUE:. ....... 100 ppm for 8-hour workday. 
iii Threshold Limit Value:. -. 100 ppm (694 mg/m3)  8-hour workday . 

GGIH Threshold Limit Va:ue:.. 100 ppm (694 mg/rn3) 8-hour workday 
ircinogen-NTF' Program:..-..-. N / A  
rcinogen-!ARC Program: ...... N / A  

'"FECTS OF 0YERE;POSURE: Avoid breathing vapor- Inhalation of hign vapor 
ncentratlons may have results ranging from dizziness and headaches to 
consciousness- Prolonged or repeated liquid contact will d r y  and defat the skin 

leading to irritation and dermatitis- 
1 

IERGENCI' AND FIRST A 1  P PROCEDURES: If overcome by vapor, remove f rm exposure 
s~mediately; call a physlcian. If breathing is irregular or stopped. start 
esuscltatiorr, acfsinister oxygen. If swallowed, do not induce vmiting; call a 
sysician. Remove contaminated clothing and wash skjn with soap and water- Flush 
:es wl th water until irrl tatlon subsides. 

'--itnary RouteCs) of entry: Ingestion and inhalation. 
r' 

VA!?IABLITl AMONG IKDIVI WAB: 
Health studies have shown that many.petroleum hydrocarbons and synthetic 
~bricants pU3e potentiat human hea)th risks which may vary from person to person- 

1 

'pURE OF HAZA!!D AND I'EI:<ICITY 1NFO.WATIW: - 

Prolonged or repeated skin contadt w i t h  this product tends to remove sktn oils 

s a precaution, exposure l o  Ilqulds, vapors, mists or fumes shouid be minimized- I 
.possibly leading to irritation and dermatitis: houever.based on Sw a n  experiences 
ynd avai lablit toxfcological data. this-product is juage to be nei thee a 'corrosive' 
or an 'irritantD- 
Potential risk to humans can be mlninbired by observing good work practices and 

% 

. Pef'sonal hygi enc pro&dures general ly recornerS&d for pe troleur, products, Product 
$as a low order of acute oral toxicity, but minuti? atmmnts aspirated. i n t o  the lunw 

. - 
. - 
- .  

bf ing Ingestion may cause severe pultaonae. injury or death 
.. L 

A- 

. . 
* ,  , .< - .  ., 



I PAGE 3 

SECTION V1-  REACTIVITY DATA I 

P A B I L I T i :  -. . . Stable 
1 ZOEIPATABILITi. (Hater i a l s  to avoid): -. . . None 

,. ,LARDDUS 9ECOHPOSI TI OQi PPODUCTS : - . - . . . . - W i I 1  not occur 
'4Zh2DOUS POLYMER1 ZATlSl4 : - . - - - - W 1 l l not occur 

I I 

' . I4DITIOIJS TO AVOI D: 
1 - Prolong or repeated breathlng of vapors 

I 

2. Contact with eyes 
3. Prolong or repeated contact with skin 

V I  I - ENVl RONMENTAL PROTECTION PROCEDURES I 
TEPS TO BE TAEEN IN CASMATERIAL IS RELEASED OR SPILLED: Remove all ignition 
Durces- Keep people away. Eecover free l iqu id .  Add absorbent to spill area. 

Avoid breathing vapors. Ventilate enclosed'spaces- men all windws and doors. Xeep 
betroleurn proaucts out of - public sewers, streams, and waterways. 

nASTZ D!SPOSAL MiTTHOLI: illspose of waste by supervised incineriition or in a chemical 
disposal area in compliance with local regulations. I 
* 

SECTION V I l l  - SPECIAL PROTECTlON INFORMATION I 
dESPIFATO!?. PROTECTIOIr' (Specify type): Hydrocarbon vapor canister or supplied-air 
hose mask if needed- 

:EKTI LATION 
LOCAL MHAUST: ,,,,...-..,Face velocity > 60fm 
MECHANICAL (General>:--,. Explosjon-proof ventilation equipment 
SPECIAL:..--,. Use only with adequate* ventiiatipn- 

a OTHER:, .....,- N o ~ i n g o r o p e n  l i g h t s - '  
Adequate means equivalent to  outdoors ventilation 

I PROCTEClIVE GLOVES: Nornally not needed. Use chemzcal resistant gloves if necessary. 
EYE PROTFCI'ION: Normally not needed. 
DTHER ~EOCTECTIVE MHlf?HEHT:: Hydrocarbon-lnsotuble apron if needed. 

r I 
I 

SECTION fX - SPECIAL PRECAUTIONS 
. . 

I 
PRECAUTIOIIS TO BE TilEEil IIZ WNDLIHG AND STORING: Keep containers closed, geep'away 
'from heat, sparks and opeil f 1 ame - 

OmER PRECltUT1ONS: !' Avbl d breath* ng vapors. A v g l d  prolonged or repeated conkact vi th st in, Remove f 
contaminated clathing; wash before re-use- Wash skin w i t h  soap and water after 
contact, 

P 

1 



' :. n D " S U e  
MATERIAL SAFETY DATA SHEET ,=I 

' a,+&-;*--*- - - 
' r F~i t r~aauc~  IDEN~~FICATION 
I &l+~€Ihklfacturer: WD-40 Company I Telephone: 1 



Fastenal Company 
INDUSTRIAL & COI\ISTRUCTION SUPPLIES 

1 0a-COMMERCIAL STREET 
PITTSFIELD MASS. 0 1201 

PHONE #413-445-4800 
FAX #4 13-445-5328 

Jay Gaudette -Branch Manager 

Attn : Sara 
Please find msds sheets for the paint we talked about. 

Thanks Jay 



+ - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - -  - .-------- + 
1 M A T E R I A L  S A F E T Y  D A T A  S H E E T  j 
+-----i---------------------,----------------------------- + 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - + 
I SSCTION 1 - CHEMICAL PRODUCT AN!3 COMPANY IDENTIFICATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
- * 

'**" DRAFT COPY - -  FOR EVALUATION USE OBLY * * * *  

PRCDUCT NAME : FLUORESCSNT CRANGE SPRAY PAINT 
1D3NT1FICA'TSCN SPJUMBBR: 1856 839 
DATZ PRINTED : 02/14/01 

PRODUCT uSE/CLASS : Industrial C h o i c e  Marking 

SUPPLIZR: 
Rusc-Oleutu Corporation 
11 Eawthorn Parkway 
Vernon Hills, Illinois 
60061 USA 

MANUFACTURER r 
Rust - O l e u r n  Corpvration 
11 Hawthorn Parkway 
Vernon Hills, Illinois 
60061 USA 

[ 8 4 7 )  367-7700 R u s t - O l e u m  Corp. ( 897 )  367-7700 Rusc-Olevm C o n .  

8 : 0 0  AM-4:30 P~/24-hr 2mer.Assisc 8 : 0 0  AM-4:30 PM/24-hr E m e r - A s s i s t  

PREPARER: L.J.W.. PHONE: 847-816-2445, PREPARE DATE: 07/25/00 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
1 SECTION 2 - COMPOSITION/ XZ?FOR~??TION ON INGREDIENTS 
* - - - - - - - -  - - - - . - - -  . -------  - - - - - - - -  - . ---------------- I 

+ 
w/WT % 

ITEM - - - - - - - - - - .  - Cr-miyICA1.s l'4AM.e - - - - - - - - - - - - -  CAS NUMBER LESS THAN 
- -  _ _ - -  . . ---  - - - - -  _ - - - _ - _ - _ _ _ -  . _ - - - _ -  

01 LIQIJIFIRD PETROLEUM GAS 
02 TOLUENE 
03 ALI PWATTC PETROLEUM DISTILLATES 
04 Hydro~rea~ed Light ~ i s c i l l a t c  
05  C a l c i u m  Carbonate (Limescone) 
06 S~oddard Solvenr. 

- - - - - - - - - - - - - - - - - - - - - -  lj!XPOSmE LIMITS - - - - - - - - - - - - - - - - - - - -  
ACGI H OSwA MEXICAN 

ITEM 'TLV- TWA TLV-STEL PETA-TW PEL- CEILING TLV-TWA iSKI# 

01 1000 PPM N. E. 1000 PPM N.E. N.E.  NO 
02 5OPPM N.Z.  200 PPivI 300 PPM N-E. YES 
03 300 PPIY N.E. 300 PPM N.E. N.E. SO 
04 N.E. N.Z. N.E. N.E.  N . E .  PO 
os io-/raa N.E. l s m g l d  I.E. N. E. NC 
06 IOOppm N.S. lO0ppm N.E;. 100 PPM NO 

fSee Section 16 for abbreviazioa legend) 

(Continued on Page 2) -------------------------------------------------------------------.----.-* 



Produc?: 1856 838 Preparacion Daze : 07/25/00 Page 2 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

I SEmION 3 - HAZARDS IDENTIPICATION 
+ - - - - - - - - - - - -  ' - ' - - ' - - - ' - -  - - - - - - - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -  I 

+ 

**+ ENERGENCY OV??VIEW "*: Hamful i f  inhaled. Harmful if swallowed. 
Zxtrenely flamrnsbla l f q u i d  and vapor. Vapors may cause flash f i r e  or 
e q l o s i o n .  Harmful if inhaled. May effect the b r a i c . 0 ~  nervous syscem 
causing 
dizziness, headache or nausea. Contents Under Pressure - 

EFFECTS OF OVEREXPOSURE. - 3YE CONTACTr Causes eye i r r i t a t i o n .  

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: Substance may cause siigh~ s k i n  
i r r i t a t i o n .  P r o l o ~ g e d  or repeated contac-, may c a w e  skin  i r r i t a t i o n .  

EYFEC~S OF OVEREXPOSURG - INHALATION: Harmful i f  inhaled. ~ i g h  gas, 
va>or, m i s r  or dust concen t ra~ ions  may Se harmful if inhaled.  Avoid 
breaching vapors or mists. High vapor concentra t ions  are i r r i c a z i n g  t o   he 
eyes  , nose. throat and lungs. 

EFFECTS OF OVEREXPOSUR3 - INGZSTION: Subsrarse may be harmful i f  
swalloxed. Aspiration hazard i f  swallowed; can e n t e r  lungs and cause 
damage - 

E F F ~ ~ S  OF OVEREXPOSURE .- CHRONIC HAZARDS: Kay cause cencral  nervous 
system disorder  ( e ,  g . ,  narcosis involving a loss of coordination, weakness, 
f a t i g u e ,  mental confusion. and blurred vioion) and/or damage. Reporcs have 
associated repeated and prolonged occupational overexposure LO so lven t s  
with permanen: bra in  and nervous system damage. Overexposure to toluene in 
laberatory animals has been associated wich liver abnonnalicies,  kidney, 
long and spleen damage- Effec t s  
i n  humans have included l i v e r  and cardiac  abnormalit ies.  

PRIMARY ROUTE IS) OF ENTRY: IIiEALATXON EYE CONTACT SKIN ABSORPTION 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 

I SECTION 4 - FIRST A I D  FEASURES - 1 
+- - - - - - - - - - - - - - - * - - - - - - - - - - . - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 

FIRST AID - EYE C O N T R f f :  HoLd eyelids apart and flush sitb plenty  of water  
for ar; lease  LS minutes. Get medical attention. 

FIRST AID - SKIN CONTACT: Hash with soap and water.  Get medical a t ~ e n c i o n  
i f  irritation develops o r  pexsis te .  

FIRST AID - INHALATION: I f  you experience d i f f i c u l t y  i n  breathing, leave 
the area to obtain fresh air. If continued difficulty is tx~perlenced, get 
medical a ss i s t ance  immediately. 

FIRST RID - INGEST1ON: Aspiration hazard: Do noc induce vomiting o r  give 
anything by slouth becailse chis macerLal can enter zhe lungs and cause 
severe lung damage. Get imediate medical attent ion. 

(Continued on page 3) . 
-------- _-- - - - - - - - -  * ---- - ---..-- --------------------------------------  ------ 



product: 1856  839 ~ r e p a r a c i o n  Dace: 0 7 / 2 5 / 0 ~  Page 3 
+--'-----------"-----'----------'------------------u-------------------------+ 

I SECTXOX 5 - F I R E  FIGHTING M7ASURE.S I 
+ - - - - - " - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - &  

FLASH POINT- -99 P LOKER EXPLOSIVE LIMIT: 1.0 % 
UPPER EXPLOSIVE LIMIT- 9 - 5  % 

AUTOT@llTION TEMPERATURE : N . D . 
EXTIYGUISHING MEDIA: DRY CHEMICAL FOAM 

UNUSUAL FIRE AWD EXPLOSION HAZARDS FLASH WIW IS LESS THAN 2 0  DEG. F. - 
EXTREMELY FXAMMABLE LIQUID AEn, VAPCR! Water spray may be ireffective. 
Closed containers may explode when exposed t o  extreme hear: due to b ~ i l d u p  
of Gtean- Closed conrainers may explode when exposea CD extreme heat. 
Vapors m y  form explosive mixtures w i ~ h  air. vapors can crave1 co a sourcc 
of ignition and flash back- Keep concainers t i g h ~ l y  closed. Isolate from 
heat, electrical equipment, sparks and o2en flame. Perforation of che 
pressuriaed container may cause burs~ing of the can. Closed coniainers may 
explode when exposed co extreme heat. 

SPECIAL FIREFIGETXNG PROCEDURES: Evacuaze area and fight f i re  from a safe 
distance . 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4- 

I SECTION 6 - A C C I D m A L  RSLEASE MEASURES 
C - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - * " - - - - - - - - - - - - - - - - - - - - -  

I 
+ 

STEPS TO BE ThKEN IN CASE MATERIAL IS RELEASZD OR SPILLED: Evacsate che 
area, remove a l l  sources of ignition and veneilate well. Contain spilled 
liquid wirh sand or earth. Do NOT use eombuszible marerials such as 
sawdust. Remove all, sources of ignition, ventilate area and remove with 
inert absorbent and non-sgarking coals. Dispose of according to local, 
state (provincial) and federal regulations. M not incinerate closed 
conta5ners. 

+ - ' - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - b - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . + 
1 . .  . . . . SECrrlON 7 - HRNDLlNG AND STORAGE I 
+- - . - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - -+  . . 

HMDLITJG: Rash choroiighly a f t e r  handling. wash hands before eating. Uae 
only i n  a w e l l - v e n t i l a t e d  a r e a .  Follav a l l  MSDS/label precautions w e n  
after  container is emptied because it may recain product residues. Avoid 
breathing; vapor or mist. 

STORAGE; Keep concainers :ighr;ly closed.. Isolate froa hear, eleccrtcal 
equipment, sparks and open flame. Do not store above 120 degrees I'. Store 
large quantlries in buildings desigr-ed and ~rocected for storage of NFPA 
Class I f l ~ a b l e  liquids. Contents under prcssure. Do not expose to h e a ~  
or store above 126 degrees F- 

. . {Continued on Page 4 )  
- - - - _ _  - - - - -  _ -  - - - -  - -  - - - - - -  - -  .---- - -  - - - - - - -  - , --- ----- --.- - - - - -  . - ---  - - - - - - - - - -  
... . . . ... 



Product: 1856 838 Preparation Date: 07/25/00 Page 4 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

I SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION 
+ - - - - -  - - - - - - - - - - - - - - - - -  - - - - - - -  - - - - -  - - - -  - - - - -  - -  i - - - - - - -  - - -  - -  -+ 

ENGXPJEERING CONTROLS: use process enclosures, l o c a l  exhausr. vent i la t ion ,  
o r  other engineering controls t o  control airborne l eve l s  below recornended 
exposure l i m i t s .  use explosion-proof vencilacion equipment. Prevent 
build-up of vapors by opening a l l  doors and windows co achieve 
cross-ventil.acion. 

RESPIRATORY PROTECTION: A respiratory pro~ccc ion  program that ;neets OSHA 
1910.134 and h is1  2 8 8 . 2  reqyirernents must be folluwed whenever workplace 

condiciors warrant a r e s? i r a to r1s  use. A N~OSH/MSHA apjxoved air purifying 
respirat-nr w i t h  an organic vapor cartridge or caniscer may be permissible 
u.nder certain circumstances where a5rborne concentrations a re  expected t o  
exceed exposure limits. Protection provided by air purifying rospj rators  
is limited. Use a posirive pressure a i r  supplied resp i ra tor  if there is  
any potential  f o r  an uncontrolled release, exposure levels  a r e  not knoklz, 
or any other c irc~mstances where a i r  purifying r e sg i r a to r s  may nor provide 
adequate protcc=iorl. 

SKIN PROTECTXON: Use impervious gloves t o  prevent skin concact and 
absorption of =hl6 rna~erial  through che skin. ~ i c r i l e  or Neoprene gloves 
nay afford adequate skin protection. 

EYE: PROTECrIOrJ: Use safety eyewear designed LO protect against  splash of 
l iqu ids .  

OTEIER PROTECTIVE EQUIPMENT: Refer LO safety supervisor or  i ndus t r i a l  
hygienist for  further information regarding personal prozecrive equipment 
and i t s  application. 

HYGITNIC PRACTICES: wash thoroughly vith soap and water before eacing, 
dripking or smokicg . 

BOILING RANGE : -34  - 383 P VAPOR DENSITY 5 Ic, heavier zhan air 
ODOR : Solver,+ ODOR THRESHOW : # . D . 
APPEARANCE : Liquid EVAPORATXON RAT$: Is faster than Ether 
SOLUBILITY IN H20 : Soluble 
FREFZI3 POINT r P.D. SPECIFIC QRAVXTY: 0.9564 
VAPOR PRESSURE : N. D. pa a 0 -0  t: : N.D.  
PHYSICAL STATE: : LIQUID V I S M S X E  : N.D. 
COBFPICIKNT O F  ~ T E R J O I L  DISTRIBUTION: N.D.  

(See section 1 6  for abbrcvi ation legend) 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - +  

I SECTION 10 - STABTTn'XTY AHD REACTIVITY ' I 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - -  + 

C O N D I T I ~ ~ ~ S  n) AVOID: Avoid temperatures above 120 degrees P- Avoid all 
possible sources of ignition. 

(Continued on Page 5 )  
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+ -------.----- - - - - -  --..-------- - - - - - - -  - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4- 

I SECTTON 10 - STABILITY AND REACTIVITY 
+ - - - -  - - - - ----------------------------- . -----------  - - - - - - - - - - I + 

INCOMPATIBILITY : ~nconrpatible with strong oxsdi zing agents, strong acids 
and sLrong a l k a l i e s  - 

HAZARDOUS DECCMPOSITION PRODUCTS: By open flame, carbon monoxide and 
carbon dibxjde .  when heated to decornposl~ion ir: emits acrid smoke and 
irriza~ing fumes. 

HAZARDOUS POLYMERIZATION: will not occur under normal conditions. 

STABILITY: This  producc i s  scable under normal storage conditions. 

+ - - - - - - - -  - - - - - - - - - -  - - .  - - - - - - - -  - - - - - - -  - - - -  . . - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 11 - TOXICOLOGICAL PROPERTIES 
+ - - - - - - - - - - - - - - - - - -  - c - -  - - - - - - - - -  - -  - - - - -  - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I 

+ 

- * - - - - - - - - -  C H E M ~ C ~  NAME - - - - - - - - - - - - -- - - - m5(1 - - - - - -  - - - - - -  ~ ~ 5 0  ------ 
LIQUIFI ED PETROLEUM GAS P.E. N - E .  
TOLIENE RAT 5000blG/G MOUSZ 5320PPEI 8HR 
ALIPHATIC PETROLEUM DISTILLATES No Infomat ion No Information 
Hydrotreat ed Light Distillace N o  Information No Information 
Calcium Carbo~ace (Limestore) 30 Information No ~nf~nnation 
Stoddard Solvenc 4900ng/kg (rat) N.E. 

+ - - - - - - - - -  - - -  - - - -  - - - - - - - -  - - - - - -  - - -  - - - - - - - - - - -  - " - "  - - - - - - - - - - - - - - - - - - - - - - - - -  + 

I SECTION 12 - ECOLOGICAL INFORMATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - -  

I 
+ 

ECQLOGICAL INFORMATION: Product is a mixture of listed components. 
According LO our r a w  material sup?liers, all compoocnts are l isted on the 
TSCA invencory as required or meet the polymer exemption as defined in 
Sec~ion 5 . 5 - 2  of the Toxic Substances Control A c t -  

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

1 SECTION 13 - DISPOSAL CONSIDERATXONS 1 
+ - - - - -  ------------------------.------------ ----------  ----  - ---------  ----,.--+ 

DISPOSAI, METHOD: Dispose of material in accordance to local ,  state and 
federal regulations and ordinances. Do nor: allow to enter scorn drains or 
sewer sysLems. 

. . . .. . ? :  

+-- --,,,------------,,,----------, ,,----,------,,' -,,,,-------,,,,------ .---+ 

1. SECTION 14 - TRANSPORTATION INFORMATION I 
+ - - - - - - - - - -  - - .  - - - - - - - -  - - - - - .  - - - - - - - - -  --- . - -  - - - - - - - - - - - -  - -  . - ---  + 

DOT PROPER SHIPPING NAME: AZROSOLS 

rn TF.rnIC)\L X i m z  

DOT l&ZARD CLASS: 3.1 W A R D  St-EPCLASS: 1 

. .. . 

. . 
, . . . (conrhued & Page 6 )  - - - - - - - - - - -  _ - - - - - - - - - - - - - - -  _ _ _ _ _ _  - - _ - - - - - _  _ _ _ _  - - - - - -  - - - - - -  . . ______ - - - - - - - -  
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+ - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - , - - - , _ -  - - - - - -  .--------------------------- 
i 

+ 
SSCTION 14 - TRANSPORTATIO2J INFORMATION 

+ - - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I - + 

DOT W/NA NUMGER: UN195C PACKING GROUP : RESP. GUIDE PAGE: 126 

D. S . F'EDSF24.G REGULATIONS r AS FOUOWS - 

OSHA: Hazardous by definition of Hazard Comnrunicacion Standard ( 2 9  CPR 
1920.13.00) 

CERCLA - SARA ERZARD CATEGORY: 
This producc has been reviewed according t o  the EPA 'ffazard Caeegoriesp 
promulgaced under Seccions 311 and 312 of -,he Superfnnd Amendment and 
Reauthorization A c t  of 1986 [SARA Ticlc XI11 and is considered, under 
agplicable definirfons, LO meet the following categories: 

XMMEDIATa BEALTH HAZARD CHRONIC HEALTH F A Z W  FIRE I IAZARD 

SARA SECI'ZON 313: 
T h i s  produrn contains che following substances subject co the repor=ing 
requirements of Section 313 of Title 111 of the Superfund AmenBmenrs and 
~eaurhorization ACE of 1986 and 4 0  CFR Part 372; 

- - - - - - - - - -  C H E M I W  NAMZ - - - - - - -  - . --  CAS NUMsER HT/WT 9: IS LESS T i i  
TOIL'- 108-88-3 1 5 . D  O 

NEW JERSEY RIGHT-TO- KNOW: 
Tho following materials are non-hazardous, buc are among t h e  top f ive  
components in this  producc: 

- - - - - -  - - - - -  CEfEMfCAL NAME: -----.----- CAS BUMBER 
WATER DEY ONX Z E o  7732-18-5 
PLUORESCENT RBIN 39277-2a-6 

P W S n V A N X A  RIGHT-TO- KNOW: 
The Sollowing non-hazardous ingredients are present in che product at 
greacer than. 3'2:: 

- - - - - - - - - - -  M E M L ~ L  1~-  --------.-- a s  NUMBER 
WATER DEIONXZD 7732-18-5 
FGUORGSCKNT RESXN 39277-28-6  
Barium .%lfate 7727-43-7 

(Continued on Page 7) 



Produci.: 1856 838 P r e p r a t i o n  Dace: 0 7 / 2 5 / 0 0  Page 7 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - f 
I SECTION 15 - REG-XATORY XHFORMATION * - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - " - - - - - - - - - -  I - + 

CA7,IFORNIA PROPOSITION 65 : 
WAFCHING: The chemicol:~) noted below anB contained in chis product, are 
known to rhe stace of Cal i fo rn ia  LO cause cancer, b i r t h  defects or other 
reproductive harm: 

- - - - - - - - - - -  CHEMICAL ;eAME - - - - - - - - - - -  CAS NUMBER 
TOLUENE 1 0 8 - 8 8 - 3  

INTERNATIONAL REGULATIONS; AS FOLLOKS - 

CANADIAN UHMIS: T h i s  H99S has been prepared in conpliance wi th  Controlled 
Product Regulations except for aEe of the 16 headings. 

CANAXAN WWIS CUSS: B5 D2A DZB 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 16 - OTHER INFORMATION 
+ - - - - - - - - - - - - - - - - - - - . " - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
4. 

SMIS RATILUGS - HEALTK; 2' FLAMMABILITY: 4 E A C T I V I T Y :  0 

PRP-VIOUS MSDS REVISIOX DATE: 07/12/00 

LEGEND: N . A .  - Not Applicable, N.E. - Not Escabl5shed, 
N . D -  - Not De~ermined 

r No Information. 

The informarion concafned on this PlSDS has been checked and should be 
accurate. Bowever, tt is the responsibility of the user to comply with all 
Federal, State.  and Local laws and xegulacfons. 
----_---------__------"----------------"------------------.L--------------- 



+ - ' - - - - - - - - - - - - - - - -  -------------.-------------------- - - - - - - - - - - - , - _ - _ _ - _ - b -  

I SECTION 1 - CHSMICAL PRODUCT ANV COMPlWT I D ~ I P I C A T I O N  
+ - - - - - - - - - - - - - - , - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - - _ - _ _ - - - - - - - -  I - -+ 
PRODUCT NAME : WHITE MARWSG SPRAY PAINT 
I D E W I F I C A T I O N  MJMBER: 1893 838 
DATE PRINTED : 02/24/01 

PRODUCT USE/CLASS : Industrial Choice Markifig 

SUPPLIER : 
RusC-Oleurn Corporation 
11 Hawthorn Parkway 
Vexnon Hills, Xllinois 
60061 USA 

MANUFACTURER : 
Rust-Oleum Corporation 
11 Hawthorn Parkway 
Vernon Hills, Tllinois 
60061 USA 

(847) 367-7700 RUSL-Oleum Corp. (847) 367-7700 Rust-Oleurn Cow.  
8 : 0 0  AN-4:30 PM/24-hr Emer.Assist 8 :OD AM-4 :30 PM/24 -hr Zrner.~ssist 

PREPARZR: MTM, PHONE: 847-816-2445, PmPARE DATE: 02/13/01 

ITEM . - - - - - - - - - - - WT/WT % 
CHEMICAL NAME -----------.- CA9 -ER LESS THAN 

- - - - -  - - - _ - - - _ - - - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - -  - - - - . - - - . . - - - .__-- - - - - - - - -  _ _ - -  

01 LIQUS FIED PETROLEUM GAS 
02 X n E N E  
03 Calcium Carbonate (Limestone) 
04 ~icantum Dioxide 
05 TOtlTENE 
06 ETHYLBENZm 
07 VMhPXAPHTHA 

- - . - 

ACGI II OSHA W.XICAN 
. . 

ITEM TLV-TYJA TLV - STEL PEL-TWA PEC-CElfr ING TLV- TWA 
SKIN 

___________________- - - - - - - - - - - - - - - - - - - - - - -_ - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - -  
1000 PP!4 N.E. LJ. IS. 10 

01 1000 PP!4 N.B. 
1SOPPEI lOOPPM U.B. 100 PPH YFS 

02 l0OPPM l ~ m g / d  N.L.  N.E. NO 
03 1mg/m3 N.E .  N.E.  N. 12. 15 mg/m3 

NO 
04 10 mg/m3 N.E.  

200 PPM 300 PPH N-B- 
05 50 PPM H.E- 

100 Pl'M P-E- H.E. YES 

06 100 PPM 125 PPM N.E- N-6- No 

07 300 ppx N . E .  3OC PPra 

(see Seccioo 16 £OK abbrwlation legend) 

[Continued on Page 2 )  
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----  - - - - - - - - - - - -  -- - - - - - - - -  - - - -  - -  - - - - - - -  " "  - - - - - - - - -  + 

I SEO'ION 3 - HAZARDS IDENTIFICATTON 
+ - - - - - .  - - - - -  - - - - - - - - -  . - - - -  - -  - - - -  - -  ..-- - - - -  - - - - - - - - - - - - - - - - - -  I + 

*** - z E k G W C Y  OVERVIEW * * *: Harmful if inhaled. Earmful i f  swallowed. 
Bxcremely f lamable  l i qu id  and vapor. Vapors may cause f l a sh  fire or 
explosion. Harmful i f  inhaled. M a y  effect: the  b r a i n  o r  nenroug system 
causing 
dizeiness . headache or nausea. ConLencs Under Pressure. 

3FFECTS OR OVEREXPOSURE - EYE CONTACT: C a u s e s  eye i r r i t a t i o n .  

EFFECTS OF OVEREXPOSURE - SKIk CONTACT: S u b s c a n c e  may cause slighc sk in  
i r r icacion.  Prolonged or repeaced concact nay cause s k i n  i r r i t a t i o n .  

FFFHCTS OF OVFBZXPOSURE - INHALATION: Iiarnful if i-nhalcd- High gas, 
vapor, m i s t  O r  dusc concenZrations may bc harmful j.f inha'led. Avoid 
breathing vapors o r  m i s c s -  Eigh vapor concencratiors are  i r r c t a t i ng  t o  the 
eyes, nose, =boat  and lungs. 

EFFECTS OF OV'EEXPOSURE - INGESTION: Subscance may be harmful i f  
swallowed. Aspiration hazard i f  swallowed; can encer lurrqs and cause 
damage - 

EFFECTS OF OVERZXPOSORE - MRONIC HAZN2DS: May cause cen t r a l  nervous 
system disorder (e,  g., narcosis involving a loss of  coordination, weakness, 
fatigue, mental confusion. and blurred vision) and/or damage. Reporcs have 
associated repeated and prolonged occapa~ional overexposure t o  s o l v e n ~ s  
wieh permanent brain and nervous system damage. Overexposure t o  xylene i n  
la joratory aoimals has been associated with l iver  abnormalities, kidney, 
lung, spleen, eye and blood damage as well as reproductive disorders. 
E f f  ectc i n  humans, due to chronic overexposure, have included liver, 
cardiac abnormalities and nervous system damage. Overexposure EO toluene 
in l a b o r a ~ o r y  animals has been associated r i ch  l i v e r  abnormalities, kidr-ey, 
lung and spleen damage. Effects 
i n  humans have tncluded l iver and cardiac abnormalities. 

PRIMARY ROU'A"E(S) OF SNTRY INRALATIOH ZYE CONTACT 

+ - - - - - . - - - - - - - - - - - - - - - . - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - -  + 
1 S B a O N  4 - FXRST AID MEASURES f 
+ - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - +  

FIR& AID - Em CONTACT; Hold eyel ids  apar, and flush w i c h  plenty of water 
for at lease 15 minutes. Get medical atcencion. 

FIRST AID - SKXN CCLUTACT: Wash with soa;? and water. Get medical a t ten t ion  
if L ~ i t a c i o n  develops or persists, 

FIRST AID - INHALATION: If you experience d i f f i c u l t y  fn breaching, leave 
the area co obza5n fresh air. If continued difficulty is experienced, ger; 
medical bss is tance  imodfately-  

FIRST AID - INGG;STIQN= Aspiration hazard: Do not induce vomizing or give 
anything by m t h  because this  material can encer the lungs and cause 
severe lung damage. Get lxmediace medLcal atrrenrion. 

. . . . 
. % 

(Continued on Page 3) 
- - -  . - --  - - - - - - - - - - - - -  ..--- - - - -  - - - - -  - - -  - - - -  - - - - - - - - - - -  .--- - - - - - .  - - - - - - - -  . - - - -  



Product: 1893 83 8 ~ r e p a r a ~ i o n  Date: D Z / i 3 / 0 1  Page 3 
+ - -  - - - -  - - - - -  . - - - - - - -  - - - - -  - -  - - - - --- . - -----  -------.------ 
I 

+ 
SECT103 5 - FIRE FIGHTING MEASURES 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I - + 

FLASA POINT: -99 F LOWER EXPLOSIVE LIMIT: 0- 9 P 
UPPER EXPLOSIVE LIMIT: 9.5 % 

AZTOIGNXTION TEMPGRATURSr N.D. 

9XTINGUISHING KEDIA : DRY CPEMI CAL FOAM 

UNUSUaL FIRE AND EXPLOSION HAZARDS: FLASH POINT IS LESS THAN 20  DEG. F. - 
EXTREMELY FLAMMABLE LIQUID AND VAPOR! Water spray may be ine f Eeccive . 
Closed containers nay explode when exposed t o  extreme h e a ~  due t o  buildup 
of czeam. Closed containers may explode when e-xposed LO excreme h e a ~ .  
vapors may form explosive mixtures with a i r .  Vapors can t r ave l  t o  a source 
of ignition and f lash  back. Keep containers tighcly claced. Isolate f r o m  
heac., e l e c t r i c a l  equipment, sparks and open flame. ~ ~ r f o r a t i o n  of the 
pressurized container m a y  cause bursting of t he  can. Closed containers may 
explode when exposed t o  exrreme h e a ~ .  

SPECIAL FXWFIGHTING PROCEDURES: kracuace area and f ighc fire from a safe  
distance. 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

I SECTICN 6 - ACCIDENTAL RELXASE MEASURES 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

STEPS TO BE TAKEN IN CASG MATERIAL IS RELEASED OR SPILLED: Evacuare ;he 
area, remove a l l  sources of ign i t ion  and veneilate well. Contain spi l led  
liquid w i c h  sand ox earch. Do NOT use combustible a a ~ e r i a l s  such a s  
sawdust. Remove all sources of iga i t ion ,  vsncilace area a ~ d  remove w i t h  
inerc absorbent and nor?-sparking cools. Dis2ose of according co loca l ,  
s t a t e  [provincial)  and federal regulaciofis- D o  not incinerate closed 
containers. 

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4. 

1 SECTION 7 - EF?NDILING AND STORAGZ 
+ - - - - - - - -  - - - - - - - - - - - -  - -  - - - - - - - - -  - - - -  - - - - - - - - - - - - - - - - - - - - - -  

I 
i 

EANDLING; Rash thororaghly af t c r  handling. Wash hands before caring. Use 
only i n  a wcll-ventilated arca. Follow a l l  MSDS/label precautions even 
after  container is emptied because it may retain product residues.   void 
breathing vapor or mist. 

STORAGE: ]rrcp conzainers t i g h t l y  closed. I s o l a t e  from h e a ~ ,  electrical 
equ jpen t ,  sparks and open flame. Do r.ot store above 120 degrees F. Score 
large quantities in buildings dostgned and protected fox  scorage of N F P A  
Class I flanmable l iqu ids .  Concents undex pressure. D o  not expose to heat 
or score above 120 degrees F. 

(Continued an Page 4 )  
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+--"  - - - - - - - - - - - -  - - - -  - - -  - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - *  - - - - - - - - - - - - -  
I SECTION a - sx~osrrn~ CONTKOLSIPERSONAL PROTECTION 
+ - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - >  - - - -  - -  - - - - - - - - -  I + 

ENGIlUEERING CONTROLS: Use process enclosures , Local exhaust ventilation, 
or o~her engineering concrolf co control airborne levels bclow recommended 
exposure limits. Use explosion-proof ventilation equipment. Prevent 
build-up of vapors by opening all doors a0.d windows to achieve 
cross-ven~ilacion- 

RESPIRATORY PROTECTION: A respiratory protection program tha;; mcats OSHA 
19i0.134 and ANSI 260.2 requirements must be followecl whenever workplace 

conditions warrant a respirator's use. A NIOSH/WSHA approved air purifying 
respirarar  with an organic vapor cartridge or canisccr may be perm5.ssible 
ander certain circumstances %here airborne concencracions are expected to 
excecd exposure limits. Proccction providcd by air 2urifying respirators 
is liaited. Use a wsi~ive prce9ure air supplied respirator if there is 
any potencia]. for an uncontrolled release, exposure levels are noz known, 
or any other circunscanccs wherc air purifying respira~ore may not provide 
adequate proteccion. 

SKIN PROTECTION: Use impervious glove6 to 2revent skin contacc and 
absorprion of r-his mar-erial through chc skin. N i t r i 1 . e  or  N e q r a n e  glows 
nay afford adequatc skin pro~ecrion. 

EYE PROTXCTIONr U s e  safety eyewear designed to protect against splash of 
liquids. 

OTHER PROTECTIVE EQUIPHEW; Refer LO safety supervisor or industrial 
hygienisc for further inf ormacion regard5ng personal protective equipmenr 
and i t s  ap2licacion. 

BYGIENIC PRACTICES: Wash thoroughly with soap and water before eating, 
drinking or smoking. 

+----------I------- - - - -  - - - -  - - - - -  - - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - - - - - - - -  - .---- - + 
I SECTICN 9 - PHYSICAL AND CHEMICAL PROPERTIES 
+ - - - - - - - - - - - - - - - - - - - - - - - - - L - - - - - . * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
C 

BOILIPG RANGB : -34 - 285  F VAPORDENSXTY : Is heavier zhanair 
ODOR : Solvent ODOR THRESHOLD ; N. D. 
APPEARANCE : Liquid FJAPORATION RATE: IS faster than Ether 
SOLUBILITY IN HZ0 : Soluble 
FREEZe POINT : N.D. SPZCIFIC GRAVITY: 0.5564 
VAPOR PRESSURE : N.D. 2H 0 0 .0  % : N.D. 
PEYSICAL STATE : LIQUID VISCOSITY : N.D. 
COEFPICIBNT OF WATER/OIL DIS~IBUTION: N.D. 

(See Section 16 for abbreviation legend) 
+-- - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+  

1 SECTION 10 - 0rABILIm AND REACTIVITY 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -  

I 
+ 

cOMDITION3 TO AVOID: Avaid cenperatures above 120 degrees F. Avoid all 
possible sources of ignition. 

(Continued on Page 5 )  
- - - - - - - - _ - - - - - _ - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T - - - - - - - - - - - - - - - - - - - - -  
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+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 

I 
i I I SECTION 10 - STABILITY AND REACTIVITY I 

I + ' - - - - - - - - - " - - - - - - - - - - - - - - - - - - - " ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

INCOMPATIBILITY - Incomacible with scrong oxidizing agencs, strong acids  
1 and scrong alkal ies .  

- IIAZARDOUS DECOMPOSlTION PRODUCI'S: BY open flame. carbon monoxide and 
s carbon dioxide. when heated to dscomposicior, it e m i ~ s  acrid smoke and 

i r r i r a t i n g  fumes. 
I 

HAZARDOW POT2YMERIZATIQN-. W i l l  not occur under nonnal conditions.  

STABILITY : This product is  s~able under normal storage conditions. 

COMPONENT TOXICOW-ICAL INFORPIATTON: 

- - - - - - - - - - -  CRBHICS NAME - - - - - - - - - - -  - - - - - -  LD50 - - - - - -  - - - - - -  LC50 - - - - - -  
LIQUIFIED PETR0LZEt-l GAS N-E. N . E .  
XYLEri5 RAT 4300MG/KG RAT 5000PPM 4HR 
~alcium Carbonace (Limeatone) No Information PO Information 
Titanium Dioxide 24000mg/kg Rats 6820mg/m3 R a ~ s  
TOLUENE RAT 5000MG/KG MOUSE 5320PPM 8HR 
ETdYLBENZENE RAT 3 5 0 O W K G  N.A. 
VFhP NAPHTHA N.D. N.D. 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 12 - ECOLOGICAL INFORMATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
+ 

ECOLOGICAL INFORMATION: Product is a mixture of l isred components- 
According to our raw macerial. suppliers, a l l  components are listed on the 
TSCA inventory as required ox m e e t  the polymer exemption as  defined in 
Section 5 . 5 . 2  o f  the Toxic Subscancee Con~rol A c t .  

*--"-------"---------"'--.---'---.--------------------.-------"-+ 

I SECTION 13 - DISPOSAL COETSIDERATIOErS I 
+ - - - - - - - " - - - - ' - - - - ^ " - - - - - - - - - - - - 4 - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - . - - +  

DISPOSAL MBTHOD: D i s p o s e  of material in  accordance t o  local, scate and 
federal regulations and ordinances. Do nou allow to-enter storm drains or 
sewer systems. 

*-------------------------------------------------- . ------------*---------  + 
1 SECTlON 14 - TRANSPORTATION U?FORMATION 
+ ---- ----.------------ ----- - - - - -  - - ------  - - - -  - - - - - - -  - - - -  .------- - ---------  - I 

+ 

DOT PRCPER SAIPPJXG NAMB- AEROSCLS 

DOT T3CBNXcAlJ HAME: 

(Continued on Page 6 )  
---------------------------------------------------------------------------  
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+ - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - +  

I : SBCTION 14 - TRANSPORTATION INFORMATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
+ 

DOT HAZNlD CLASS: 2 -1 W Z A R D  SUBCXLASS r 1 

DOT UN/NA NUMBER : UN1950 PACKING GROUP : RESP. GUIDE PAGE: 126 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 15 - REGULATORY INFORMATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I - C 

U .S . FEDERAL R3GULATIONS : AS FOLLOWS - 

OSHA: Sazardous by definition of Hazard Communication Standard !29 CFR 
1910.1200) 

CERCLA - ' S h S i  HAZARD CATEGORY : 
This product has been reviewed according to the  EPA 'Hazard Categarics' 
promulga~ed urider S e c t i o n s  311 and 312  of the Superfund Amendment and 
Reauthorization A c t  of 2 9 8 6  (SARA Title 111) and is considered. under 
applicable definitions, LO neer che following categories: 

IMMEDIATE H-ALTH fiABARD S R O N I C  H-SLl'E IAZARD FIRE HAZARD 

S & i U  SECTION 313: 
  his producc contains the fallowing substances subject co the reporting 
xeqiraments of Secrion 313 of l i t l e  I I I  of the Superfund Amendments and 
Reaurhorization A c t  of 1986 and 40 CFR ParL 3 ' 1 2 ;  

- - - -  - - - - -  - - CHEMICAIL, NAME - - - - -  - - - CAS NUMBER W/WT % I S  LESS THAN 

XYLBNE 1330-20-7 15-0 0 
POLGENE 108-86-3 10.0 9: 
ETHYLBENZENE 100-41-4 5.0 % 

U.S. STATB REGULATIONS: AS FOLLOWS - 

NRK JERSEY RIGHT-TO- KNOW: 
The following materials are non-hazardous, buc are among che LO? five 
components i.n t h i s  product-: 

- - - - - - - - - - -  W M I W  NAME - - - - - - - - - - -  a s  mmfB?.R 
WATER DEIONIZED 7732-18-5 

PKNNSYLVANXA RIGRT-TO- KNOW: 
The following.non-hazardous ingredicncs are presenr. in  the producr: at 
grcater than 3%: 

- - - - - - -  ---- CHEMICAL NAMB - - - - - - - - - - -  a s  I'wr'mm 
WATER DEIONIZED 7732-18-5 
RESIN SOLUTION NOT AVAILABLE 
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+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  + 
I SECTION 15 - REGULATORY INFORMATION 
+ - .  - - - -  - -  . . - -  - - - - - - -  - - - - -  - -  . - - - - - -  - I 

- + 

CALIFORNIA PROPOSITION 65: 
WARNING: The chemical(s) nozed b l o w  and contained in this product ,  are 
known to the f i tatc of California to cause cancer, birth defccts or other 
rc~xoducc ive harm: 

- - - - "  - - - - -  - CHEpqICJ& - - -  - - - - - - - -  CAS NUMBER 
TOLUEIJE 108-88-3 

INTERNATIONAL REGULATIONS : AS FOLLOWS - 

CANADIRN W I S :   his PSDS has been prepared in conpliance with Controlled 
product ~egulationa excepr fox csc of  he 16 headings. 

CANADIAN WmIS CLASS: B5 D2A D2B 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - -  - + 
I SECTIOX 16 - OTXER INFORMATION 1 
+ - - - - - " - - - - - - " ' - - - - - - " - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - *  

H M I S  RATINGS - HEALTH: 2 +  FLAMMABILITY: 4 REACTIVITY: 0 

PREVIOUS MSDS REVISION DATE: 07/12/00 

LEGEND: N-A. - Not A?plicable, N.E- - loc Established, 
3 . D .  - Not Determined 

; NO Isfornation. 

me infomation contained on chis W S  has been checked and should be 
accurate. Hovevcr, 5 . t  is thc responsibility of che user co comply w i t h  a l l  
Federal, State, and Local laws and regulations. 
- - - - -  .----- - - - - -  _ - - - - - -  - - - - .  - - - - - -  - - - -  - - - - - - -  - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - -  



.+ - - - - - - - - - - - - -  '---'---- '------.--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 

I SECTION 1 - CHEMICAL PRCDUC'I' AND COMPANY IDENTIFICATION 
+ - - * - - - - - - - - - ' - - - " - - ' - - - - ' - - - - - - - ' - - - - - - - - - - - - ? - - - - - - - - - - - - . - - - - - - - - - . - - - - - - - -  

I 
- + 

PRODUCT NAME : CAUTION BLTF, 
IDENTIFICATION NJWSR! 1825 830 
DATE PRINTED : 02/14/01 

PRODUCT GSB/CI;ASS : WATER-BASED MARKIFG SPRAY 

SUPPLIER: 
~ust-oleurn Corporation 
11 ~awrhorn parbay 
Vernon Hills, Ill%nois 
60061 USA 

MAEnlPACTURSK; 
~ust-Oleum corporation 
11 Hawthorn Parkway 
Vernon Hills, lllinois 
60061 USA 

(847) 367-7700 R u s t - O l e ~ l m  Co-. (847) 367-7700 ~ u s t  -0leun Corp. 
g r a O  AM-4:30 ~M/24-hr Enet.Assis~ 8:00 AM-4 ;30 PM/24-hr Emer .Assist 

PREPARER: M T M ,  PSONTZ: 847-216-2445. PREPARE DATE: 02/13/01 

+ - - - -  - - - - - - - - - - - - - . - - - -  r-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  - -  - - < - - - -  - - - - -  - t 
I SECTIOH 2 - CCMPOSl3"ION/INFORMATION ON IPGREDlENTS 
+ - - - - - - - . - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - * - - - - . . - - - - - - - - - - - - - - - - - - -  

I 
+ 

w/wT E 
I'M - - - - - - - - - - - -  CHEMICN, NAME - - - - - - - - - - - - -  GIs NUMBER LESS THAfiJ 
- - - - - - - - - " - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - -  

01 LIQUIFIEDPBTROLEUMGAS 
02 mmE 
03 TQLUE3TE 
04 Calciun Carbonace (Limestone) 
05 ETHYLBENZENE 
06 Titanium Dioxide 
07 VK&P NAPHTFJI 

- - - - - - - - - - - - - - - - - - - - - -  EXpoSUa LIMITS . . . . . . . . . . . . . . . . . . . .  
ACGIH OSHh MEXICAN 

ITEPI TLV-TOiA TLV-STEL PEG-'Xwh PEL-CEILING TLV-17FA SKIN 
_----------dC----C----------*----------*----------------------------------- 

61 1000 PPM N.E. l D O O  PPN N.E. N.E. NO 
02 lOOPPM 15 CPPM 10OPPK N.E- 100 PPM YRS 
03 5 0  PPM 3-E. 200 PRM 300 PPK N.E. YILs 
04 10mg/m3 N.3. 1 5 ~ / m 3  X.E. N-E. 190 
05 100 PPM 125 PPM 200 PPM N.B. N.E. YE3 
06 lo rag/a3 N.E. 1s ingl7n3 I.E. N:E. no 
07 300PPPt X.B. 300 P p  N.E. N. 6. NO 

lSce Section 16 for abbreviat5on legend) 

(Conzinued on Page 2) ------..----------_--"----------------------------------------- ---- - - - - - - - - -  
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+ - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 3 - EAZAFZIS IDENTIFICATION 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  

i 
+ 

EMBRGENCY OVERVIEW =** :  Harmful if inhal.ad. Harmfu l  if swallowed 
ExLrc~;~cly flamnablc liquid and vapor. Vapors may cause flash fire or 
eqlosion- Harmful if inhaled. May effec~ the  brain or pervous .system 
caucing 
dtzztness, headache o x  nausea. Con~encs Under Pressure. 

EFFECTS OF OVEREXPODWRZ - EYE CONTACT: Causes eye irritation- 

EFFECTS OF OWEXPOSURE - SKTN CONTACT: Substance may cause slighr skin 
irritation. Prolonged or repeated contact may cause skin irritazion. 

EFFECTS OF OVEREXPOSGRE - INHALATION; Harmful if inhaled. ~ i g h  gas, 
vapor, mist or dust concentrazions may be harmful. if inhaled. Avoid 
~reathing vapors or ~ ~ S L S .  High va2or concentrations are irri~ating co the 
eyes, nose, &roar and lungs. 

EFFECTS OF CW2REXPOSURE - INGESTION: Subsrance may be harmful if 
swallowed. Aspiration hazard if swallowed; can enter lungs and cause 
damage - 

EFFECTS OF OVEREXPOSORB - CHRONIC HAZARDS: May cause central nervous 
system dtsorder (e,g..narcosis involving a loss of coordination, weakness, 
fatigue, mental confusion, and blurred vision) and/or damage. Reports have 
associated repeated and prolonged occupational overexposure LO solvents 
with pemanent brain and nervous syszem damage. Overexposure to xylene in 
labotarory animals has been associa-ced w i c h  liver abnormalicies. kidney. 
l m g ,  spleen, eye and blood damage as well as reproductive disorders. 
Effects in humans, due co chronic overexposure, have included liver, 
cardiac abnomli~ies and nervous sycrern damage. Overexposure to toluene 
in laboratory a-imals h36 been associated w i t h  liver abcomalities, kidney, 
lsng and splaan damage- Ecfeccs 
in humans have included liver and cardiac abnormalities. 

PRIMARY ROUTE (S) OP ENTRY: SKIN ABSORPTION INHALATION EYE CONTACT 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
1 SZC'l!XOW 4 - FIRST AID MEASURES 1 
+ - - - - - - -  - - - - -  - - - - - - -  - -  - - - - - - - - - -  - - -  - - - - - - -  - - - - -  - -  - - -  - - - - - -  - - - - - - -  - -  -. - - - .  - -+ 

PIRST AID - EYB CONTACT: Hold eyelids apart and flush with plenty of water 
for at lease 15 minutes. Get rnadtcal attention- 

PIRST AID - SKlN CONTACT: Wash w i t h  soap and water.  Gec medical atce~cion 
if irricacion develops or persists. 

FIRST AID - INHALATION: If you experience difficulty in breathing, leave 
chc nrcn to  obroin frcsh air. xi concinucd difficulty is cxpcrirnced, get 
medical assistance frnutediacely. 

FIRST AID - IlX%STION: ~spiration hazard: Do nor; induce vomixing or givc 
anything by rnouth because chis  material can cntcr the lungs and causo 
severe lung d-gc. Get inancdiacc medical aztenc ion. 

(Continued on Page 3 )  
- - - - - - - - - - -  - - - - -  --r--------.-----I--..--------"""----------------- - - - - - - -  - - - -  



product: 1825 a30 Preparation Dace: O 2 /  13/01 Page 3 
+ - - - - - - -  '---'----' - - - - - - - - - -  - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  - - - - - - - - +  

1 SECTION 5 - FIR3 FIGHTING MEASURZS 
+ - - - - - - - - - - - - - - - - - - - - - -  ' - - - - - - *  - - - -  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -  - - - - -  - - -  I 

FLASH POINT: - 9 9 F 
(TAGLI ABW CLOSED CdP) 

LOWER EXPLOSfVE LIMIT: 0.9 % 
UPPER EXPLCSIVE LIMIT: 9.5 4 

AUTOIGNITION TEMPERATURE: N . D .  

EXTINGUISHING MEDIA: DRY CHEMICAL FOAM 

UNUSUAL PIRE AND EXPLOSION HAZARDS; F'LASH POINT IS LESS THR3 2 0  DEG. F. - 
EXTREMELY FLA-LE LIQUID AND VAPOR! Wacer spray may be inef f eccivf .  
Closed coneainers may e ~ l o d e  when exposed ?o exrreme heat due to buildup 
of steam. C l o s e d  containers may explode when exposed LO excreae heat. 
Vapors may form a.uplosive mixtures with a ir .  Vapors can travel co a source 
of ignition and flash back. K e q  containers tightly closed- Isolate from 
heat, e lectr ica l  equipment, sparks and open f lame .  Perforatton of che 
pressurized container may cause burszitlg of the can. Closed containers nay 
explode when exposed t o  exrreme hear. 

SPECIAT, FIREFIGHTING PR0CfSI)URESz Zvae~at-e area and f i g h t  fire from a safe 
discancr. 

+ - - - - - - - - - - - - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  - - - - -  - - - - - - - - - - - - - - -  + 
I SECTION 6 - ACClDENTAL RELEASE MEASURES 
+ - - - - - - - - - - - -  '---'---- ' " - - - - - " - - - - - *  - - - -"  - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  I + 

SmPS TO BE TAKEN IN CASE M A D R I A L  IS RELEASED OR SPILLED: Evacuate r;he 
area, remove. a l l  SOUTTCCS of ignition and venrilate well. Conta5.n sp i l l ed  
l iquid  w i t h  sand or earth. DO NOT use combustible materials such as 
sawdust. R c m w e  all sources of ignition. ventilate area and remove with 
inert absorbenc and non-sparking tools.   is pose of according to local ,  
scace (provincial) and federal regu2ar;ions. Do not incinerate closed 
concai ncrs - 

+ . - - - - - - - - - - . - - - - - - - - - - - - - . - - - - - - - - - - - - - - -  .----- -- - - . - - - - . . - - - -  - - - - - . - - - - -  -+  

I SECTION 7 - FlANDLlNG AND STORhGE I 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - ---..---------------- - - - -  - - - +  

W L I N G :  Wash thoroughly after handling. Wash hands before eating. use 
only in a well-venkllated area. Follow a l l  MSDS/label precautio~s even 
oftev container is emptied bccausr it may rerain product residuee.   void 
breathing vapor or m i s t .  

STORAGE: Keep con~ainers tigh~ly c losed  - Isolace f r o m  hear;, electrical 
eqgipment, sparks and open flame- Do nor: store above 120 degrees F. Store 
large quantities 5n buildings designed and protected for storage of NFPA 
Class 1 flammable liquids. Conrencs under pressure. Do not e q o s e  to heat 
or store. above 120 degrees P. 

. (Continued on Page 4 1. 
------I-------------"------"------*--- ---- --------- - - - -  - - - - - - - " - - - - - - - d m - - -  
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+ - -  - - - - - - - -  .. - - - -  - - - -  - - - -  ---.. - -  - - - - - - -  - - - - - -  " - -  - - - - - - -  . - - - - - - - -  + 
I SECTION 6 - EXPOSURE CONTROLSjPERSONAL PROTECTION 
+ - - - - - - - - - - - - - -  - - -  - - - - - -  - -  - - - -  - - - - - -  1 

+ 

E N G I ~ . F . R I N G  CONTROLS: Use process enclosures. $ocal exhaust ventilation, 
o r  ocher cnginaering conzrols to control airbo*e Ievc ls  below r e c o m ~ . n d e d  
exposare l i m i t s .  Vse explosion-gxoof vent i la tson equipment. mevent 
build-up of v3por5 by opening a l l  doors and vi<dows t o  achieve 
cross-vectilation- 

RESPIRATORY PROTECTION: A respiratory pxocectior. program tha t  m e e t s  O ~ E A  
1910 .134  and AHSI 288.2 requirements must be followed whenever workplace 

conditions warranc a respirator s use. A NIOSH/MSHA approved a i r  pu r i fy ing  
respsrator w f t h  an organic vapor cartridge o r  canis ter  nay be permissible 
und-er cercain circumstances where airborne concen~rat ions are expected to 
exceed exposure limits. Protection provided by a i r  prrrifying respirators 
i s  limited. Use a positive pressure aLr supplied respirator i f  there i s  
any potential  for an uncontrolled release, exposure levels are noc known, 
or any other circumstances where a i r  purifying resp i ra tors  may not  provide 
adequace protection. 

SKIP PKOTBCTIONZ Use impewiouc; gloves to 2revenr: sk in  contact and 
absorption of this material through the skin. N i t r i l e  OX Neoprene gloves 
nay afford adequate skin pro~eccion.  

EYE PROTECTION: Use safety eyewtar designed t o  protecL against splash of 
l iquids.  

OTHER PROTECTIVE EQUIPMENT: Refer KO safety supervisor o r  i ndus t r i a l  
hygienisr for iurrher information regarding personal protective equipment 
and i t s  applicatioo. 

EYGIENIC PRACTICES: Wash thoroughly wizh soap and water before eating, 
drinking or  smoking - 
+ - - - - - -  * - -  ------. --- ----- - -----------  ----- - - - -  - - - - -  - - - -  - - - - -  - - - - -  - - - - -  - - - -  4- 

1 SECTION 9 - PHYSICAL AND CEEXICAL PROPERTIES 
+- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 
4- 

BOILING RF-ZJGB : -34 - 285 F VRWR DENSITY : XI: heavier than air 
ODOR : SOLVENT ODOR TRRGSHOlJ3 : N.D. 
APPBARANCE : LXQJID EVAPORATIOR RATE: Is faster than Ether 
SOLUBXLi,'IY IN EX20 : SOLUBLE 
YKEEZE POIm : P.D. GFECXFIC GRAVXTV: 0 .9000  
VAPOR PRESSURE : N.D. pH 6 0 . 0  5 r N.D.  
PHYSICAL STATE : LIQUID VISCOSIT?I : N - D -  
COEFFICIENT OF WATER/OI& DISTRTBUTIOI9: N-D- 

[See Seccion 16 fox abbrevlatioq legend) 
+ - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - . - -  -----. - - - -  - - - - - - -  .---------. - + 
I SBCTIOPJ 10- - STABILITY ARD REACTIVZTY I 
+- - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+  

C ~ D X T T O N S  TO AVOJD:   void renqeracures abwe l a e  degrees k'.  void a l l  
poss5bla sources of igni t ion.  

(Continued on Page 5 )  
----------I--- ,---- m r - - - - - - - - - - -  -------- - -  ---- 22---- --------  -- --------a - ----  - 
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+ - - - - - - - -  . -  -------. - -  - - - - - - -  - - - -  - - - - - -  - -  - - - - - - - -  - - - - -  

I : SZCTION 10 + STABILITY AND REACTIVITY 
+" "  - - - - - - - -  - - - - -  - - - - -  - - - - - -  - - - -  " - - -  - - - - - - - -  - -  - - - - - -  - - -  - - - - - - - - - - - - - - - - -  - * -  

i 
+ 

INCOMPATIBXLITY: ~ncompa~ible with strong oxidizing agPnLs, sr rang acids 
and sm-ong alkalies. 

HAZARDOUS DECOMPOSITION PRODUCTS: By open f 1 ame, carbon monoxide and 
carbon dioxide. whcn heated to decomposition it emits acrid smoke and 
irritating fumes. 

HAZARDOVS POLYYERIZATION- Will not occur ander normal condit ions. 

STABILITY: This product is stable under normal storage conditions. 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 11 - TOXICOLOGICAL PROPERTIZS 
+ - - - - - -  "----- - - - -  " - ---------  - - - - -  -- - - - - - - - - -  - - - -  - - - - - - - - -  --  - - - - - - - - - - - - - - - -  + 

I 

CWPONENT TOXICOLOGICAL INFORMATION: 

CHEMICAL NAME - - - -  
LIQUIFIED PETROLEUM GAS 
xnm 
TOLuEm 
C a l c i v m  Carbonate [Limestone) 
ETHYLBENZEm 
Tiraniurn Dioxide 
VMhP ;NAPHTHA 

- - - - - - -  - - - - - -  LD50 - - -  - 
N . B .  

RAT 430OMG/KG 
RAT SOOOI-lG/KG 
N o  Inf orma~ion 
RAT 3500MG/KG 
24POOmg/kg Racs 
N.D- 

RAT 5000PPM 4 H R  
MOUSE 5320PPM 8HR 
No Informa~ion 
N.A.  
6 82 Omg/m3 Rats 
N.D- 

- - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -  - - - -  + 
1 .  SECTION 12 - ECOLOGICAL INFORMATION 
+-------------I- - - - - - - - - - - -  - - - - - - -  I 

+ 

ECOLOGICAG INFORMATION; Producc is a mixcure of listed components. 
According to our raw marerial sappliers, all ccmponencs are l i s t e d  on the 
TSCA inventory as required or neet  che polymer exem2rion as defined in 
Section 5 . 5 . 2  of Lhe Toxic Substanccs Concrol Act. 

+ - - - - -  -..---- ----. -- -  -------. - -  - - - - - - - - - -  - - - - - - - - -  - -  - - - - - - - - - - - - - - - - - - -  " - - -  + 
I SRCTION 13 - DISPOSAL CONSIDERATIONS I 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - . - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

DISPOSAL KETHOD: Dispose of material in accordance to local. state and 
f cderal regularions and ordinafices . Do not a1 low co encer storm drains or 
sewer systems. 

+ - - - - - - - - - - - - - - - . - - - - - - - - .  - - - - - - - - - . -  - - - .  - .  - - - - -  - - - - -  - - - - - - - -  i 
I SECTIOPO 14 - TRANSPORTATION INFORMATION 
* - - - - - -  - - -  - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - -  . - -  -------. .  - - -  - - - - - - - -  -- - - - - - - - - -  

I 
+ 

DOT PROPER S I P P I N G  NAME: AEROSOL 

DOT 'I'ECHtiICAL NAME: 

(Continued or- Page 6) ---------------------------------.----------------------------------------- 
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+ - - - - - - - - - - - - - - - - . - - - ' - - - ' - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

I SECTION 14 - TRANSPORTATION INFORMATION 1 
+ - - - - - - - - - - ' - - - - - - - - - - - - - - - ' - - ' L - - - - - - - - - - - a - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - " - - - - +  

DOT HAZARD CLASS: 2.1 HAZARD SUBC~IASS: 1 

DOT ~ / N A  WMI~ER: ~111950 PACKING GROUP : R W P .  GUIDE PAGE: 126 

+ - - - - - " - - - ' - - - ' - - - - - - ' - - - ' - - - ' - - - - - ' - - 4 - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
1 SBCTION 15 - REGULATORY INFORMATION 1 
* - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - ' - - - " - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  

OSHA: Hazardous by defioition of Hazard Communfcazion Standard (23 CFR 
1910.1200) 

CERCLA - SARA HAZARD CATEGORY: 
 his producc has been reviewcd according to the E P ~  ' ~ ~ a z a r d  Catemricsl 
promulgated under Sections 311 and 312 of the Superfund Amendment and 
~cautho-ffzation ACL of 1986 (SARA Title 1x1) and is considered, under 
applicable definitions. 20  meet the following categories; 

IMMEDIATE 5iEAL'fl.I HAZARD CHRONIC HEALTH HAZARD FIRE HAZARD 

SARA SECTION 313: 
This producr cancains r;hc following substances subjecc to the repoxcing 
requircmencs of Sec~ion 33.3 of Ti=1.6 111 of che Superfund AmandmenK.5 and 
Reauthorization ACC of 1986 and 90 CFR Part 372: 

- - - - -  " - - - - -  M E M I C ~  NAME - - - - - - - - - - -  CAS NUMBER WT/WT b xs LESS TW 
xn~m 1330-20-7 2 0 . 0  % 
T O L ~ ~  108-68-3 15.0 % 
ETHYLBENZENE 100-41-4 5 . 0  t 

U . S .  STATE REGULATIONS: AS FOLLOWS - 
N5W JERSEY RIGHT-TO-KNOW: 
The following materials are non-hazardous, b m  are a:nong the cop five 
ccnnponenr;s in this pxoducc: 

---------a- aEpnm NAplE ------..--- CAS NUmm 
WATER DII 031 Z'S 7732-18-5 

PrnSYLVANIA RIGrn- TO- KNOB I - . - - -  
The following non-hazardous ingrediencs are present in che product ac 
greater than 3t: 

- - - - - - - - a m -  CHEMICAL -----.----- 
CAS NUiYBER 

KATER DBXOEJI ZED 7732-18-5 
RESIR SOLUTfON NOT AVAZLABLE 

(Continued on Page 7 )  ----------------.--------------".------------------------------------------ 



~roducc: 1825 830 Preparation Dace : 02/13/01 Page '? 
+ " - - - - - ' - - - " - - - ' - - - - ' - - - - - - - ' - - ' - ' - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - -  + 
I SECTION 15 .- REGULATORY INFORMATION 
+ - - - - - - - - - - - -  ' - - - ' - - - - - - - - - - ' - - - - ' - - - - -  - - - - - - - - - - - - - -  - -------------. - - - - - -  - - - -  I + 

CALI FORNlA PROPOSITION 6 5 :  
WARNING: The chemicalls) noted below and contained in this producc, ate 
known LO che stace of California to cause cancer, birth derccts ar ocher 
reproductive harm: 

- - - - - - - - - - -  C . j E M I a  NAME - - - - - - - - - - -  CAS NUKBER 
T O T ~ F .  i n a - 8 8 - 3  

CANADIAN WHMIS: This MSDS has been prepaxed in compliance w i t h  Controlled 
~ r o d u c t  Rcgulatioce excepc for use of the 16 headings. 

CPrJADrAN RHMIB CLASS:  No information available- 

+ - - - - - - - - . . - - - - .  - - - -  -----. - - - - -  -. ---.----..-- " - -  - - - - . - - - - -  - - - - - - - - - - - -  - - - - . - - -  + 
I SECTION 16 - OTHER INFORMATIQN I 
+-- - - - - - - - - - - . - - - - - - - - ' - - - - - - - " - - - " - - - - " - - - - - - - - - - - - - * - - - - - - - - - - - - - - - "+  

FlMIS RATINGS - EEALTHr 2 s  FLAMPIABILITY: 4 REACTIVITY; O 

PREVIOUS MSDS REVISION DATB; 08/04/60 

LEGEND: N.A. - Noc Applicable, N.E. - Not ~szablisbed, 
N.D. - N o c  Determined 

: No Information. 

_----------a----.---------.------------------------------"----------------- 

The infamatior_ contained on this .??SDS has been checked and should be 
accurare. However, i c  is the responsibility of the user to comply with all 
Federal. State, and Local laws and regulations. -------------------------------.------------------------------------------- 



KNIGHT'S 
I Knight Marketing Corporation 

251 N Comrie Ave. 
Johnstown. NY 12095 

~VIH 1 KNAL SAb-ti1 Y DATA SHEET 

Emergency # 1-800-477-7299 
CHEMTREC # 1-800-424-9300 
(51 8)762-4591lFAX (51 8)762-2566 

SECTION I - PRODUCT INFORMATION Revised: October 17, 1996 

PRODUCT NAME: SUPER SPRAY KLEEN 

PRODUCT USE: Concentrated multipurpose cleaner 

HMlS RATING HEALTH: FLAMMABILIM: REACTIVITY PERSONAL PROTECTION: 

I NFPA RATING HEALTH: [21 FLAMMABILITY: 10( REACTIVITY 

SECTION li - HAZARDOUS INGREDIENT INFORMATiON (29 CFR 191 0.1 200) 
CHEMICAL NAME CAS NUMBER O h  EXPOSURE LIMITS 

Sodium Metasilicate 6834-92-0 1-5 Not Established 

The states of Massachusetts. New Jersey and Pennsylvania may require regulatory information not contained herein. If the 

I product is intended for use in any of the aforementioned states, the additional information will be provided by the manufacturer 
upon request. 

I 

I SECTION Ill - PHYSICAL AND CHEMICAL DATA 

PHYSICAL STATE: Liquid APPEARANCE: Transparent, blue 

Sassafras pH: 13.0 

EVAPORATION RATE (WATER=l ): >1 BOILING POINT: -2 1 2OF 

VAPOR DENSITY (airsl): > 1 

SPECIFIC GRAVITY: 1.043 

VAPOR PRESSURE: -1 8mrn 

SOLUBILITY IN WATER: Complete 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT AND METHOD: None (TCC) 
t L 

FLAMMABLE LIMITS: Not applicable 

EXTINGUISHING MEDIA: Not applicable 

SPECIAL FIRE FIGHTING PROCEDURES: Not applicable 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Not applicable - 

SECTION V - REACTIVITY HAZARD DATA 

STABILITY: Yes 

INCOMPATIBILITY (Materials to Avoid): Strong oxidizing agents 

HAZARDOUS DECOMPOSITION PRODUCTS: Not determined 

HAZARDOUS POLYMERIZATION: Will not occur 

SECTION VI - CONTROL AND PROTECTIVE MEASURES 

%GLOVES: The use of rubber gloves is recommended. 

SAFETY GLASSES: The use of safety glasses is recommended. 

RESPIRATORY: Not applicable 

VENTILATION: Adequate 



SECTION VII - HEALTH HAZARD DATA 

PRIMARY ROUTE OF ENTRY: Skin and Eye 

EFFECTS OF ACUTE EXPOSURE: Skin - will cause burns; Eye - Will cause burns. 

EFFECTS OF CHRONIC EXPOSURE: None, based on ingredient safety data, supportive technical information and 
extensive product history (over 20 years). 

MEDICAL CONDITIONS AGGRAVATED BY USE: Persons with preexisting skin disorders or sensitivity may be more susceptible 
to the effects of acute exposure. 

OTHER HEALTH HAZARDS (Carcinogenic. 
Mutagenic, Teratogenic): ~ b n e ,  based on ingredient safety data, supportive technical information, and 

extensive product history (over 20 years). ,Not listed with NTP. OSHA or IARC 
as a carcinogen. 

SECTION Vlll - FIRST AID PROCEDURES 

EYE: Flush immediately with water for 15 minutes. Contact physician. 

SKIN: Flush with water for 15 minutes. Contact physician. 

INHALATION: Not applicable 

INGESTION: Drink plenty of water. Do NOT induce vomiting. Contact physician immediately. 
SECTION 1X - STORAGE. SPILL AND DISPOSAL INFORMATION 

LEAK AND SPILL PROCEDURE: Where possible, salvage product and use for cleaning or use absorbent material to soak up 
spill. Thoroughly rinse residue with water. 

,- 
I 

STORAGE REQUIREMENTS: Avoid freezing or excessive heat. Keep container closed. Keep out of reach of children. 

WASTE DISPOSAL: Dispose of in accordance with local, state, and federal regulations 
SECTION X - SHIPPING REGULATIONS 

DOT: 32 fl. oz. or less: Consumer Commodity ORM-D (Cannot be shipped by air). 
Over 32 fl. 02.: Compounds, Cleaning ~i~uid(c0ntain.s Sodium Metasilicate). 8, NA1760. PG II 

c 

SECTION XI - OTHER REGULATORY INFORMATION 

SARA TITLE Ill: Ingredients in this product that may require reporting under Section 31 3 of SARA Title Ill: Glycol Ether (37%). 

TSCA. All of the ingredients in this product are on the Toxic Substance Control Act (TSCA) inventory. 

USDA: Super Spray Kleen is authorized by USDA for use in federally inspected meat and poultry plants. 

SECTION XI1 - MSDS PREPARATION INFORMATION 

SOURCES: Ingredient MSDS's, RTECS - NIOSH. The Merck Index. Clinical Toxicology of Commercial Products. The New York 
Public Health Fact Sheets, TLV's ACGlH 

PREPARED BY: Terry L. Bolibaugh DATE: 10/1 7/96 

REVlEWED BY: Gary M. G r e a  DATE: 1011 7196 

DISCLAIMER: The information contained herein is based on data we W i e  to be reiibk as of the date of preparation of this Material safety Data Skieet 
The and completeness of such data are not warranted or guaranteed. We ca* anticipate dl c o n d m  under W+U& t? - , ' 
h r f ~ n a t i i  and cur products, or the produds pf ot&r ygufacturers m odmbination with our products may be used. We assume buMY -. 
or ~ ~ b i l i l y  for loss or damage resulting fiMiithi? irnp@'&iboormal use or handling of our products. from incompatible product 
combinam, fromthe failwe to follow ir&u&m and warnings in the produds label and Material Safety Data Sheet. or From any failurk, 
adhere to recorn- pmctii. 

- - 



Appendix C 

Maxymillian Technologies, Inc. 

Hazard Communication Program 



Maxymillian Technologies. Inc . 
Health and Safety Plan 

Hazard Communication Standard 

Hazard Communication Standard 

Table of Contents 

1.0 OVERVIEW .................................................... ; ..................................................................... 1 

1.1 TRAINING ......................................................................................................................... 1 
1.2 DEFINITIONS ....................................................................................................................... 1 

2.0 IDENTIFYING AND LABELING HAZARDOUS MATERIALS .................................. 2 

2.1 RESPONSIBILITIES AND REQUIREMENTS ............................................................................... 2 
2.2 MORE THAN 1 GALLON OR 5 POUNDS ................................................................................... 3 

............................................................................... 2.3 MORE THAN 5 GALLONS OR 30 POUNDS 3 
2.4 LESS THAN 1 GALLON OR 5 POUNDS ..................................................................................... 3 

3.0 MSDS . GENERAL INFORMATION ................................................................................ 3 

3.1 SUPPLIERS ............................................................................................................................ 3 
............................................................................................................. 3.2 FILE MAINTENANCE 4 

........................................................................................... 3.3 DISTRIBUTION RESPONSIBILITY 4 
3.4 AVAILABILITY AT JOBSITES ........................................................................................... 4 
3.5 CONTENTS ........................................................................................................................... 4 

4.0 INFORMATION AND TRAINING ................................................................................... 5 

4.1 SUPERVISORY RESPONSIBILITY .......................................................................................... 5 
............................................................................................................. 4.2 GENERAL TRAINING 5 

4.2.1 Nun-Routine Tasks ...................................................................................................... 6 

5.0 PROTECTIVE MEASURES ............................................................................................... 6 

................................................................................. 6.0 MULTI-EMPLOYER WORKSIT.ES 6 

.................................................... 7.0 HEALTHISAFETY EMERGENCY INFORMATION 6 



Maxymillian Technologies, Inc. 
Health and Safety Plan 

Hazard Communication Standard 

1.0 OVERVIEW 

The Hazard Communication Standard is intended to satisfy requirements of various 
federal and state agencies. In particular, the Occupational Safety and Health 
Administration (OSHA) 29 CFR part 1926 and state Right-To-Know laws require us to 
make this information available to you. This standard contains information about 
categories of potentially hazardous materials with which workers might come in contact 
on a jobsite. Be sure you understand how to find information about hazardous materials. 

We will make a copy of this standard available to each jobsite supervisor. It is your right 
to review this standard. Master copies of this standard will be maintained at the home 
office. This standard and the Material Safety Data Sheets (MSDSs) that represent each 
category are intended for use at all company jobsites; each jobsite may also have specific 
MSDSs. 

Determination of hazardous materials is made by the manufacturer or importer of the 
material, not by this company. If doubt exists about the accuracy of a hazard evaluation, 
a qualified person may make the determination, using the guidelines set forth by the 
Occupational Safety and Health Administration (OSHA) and the written procedures for 
the evaluation included in this standard, as per 48 Federal Register (FR) 53296-66 
through 5335-36. The determinations of qualified persons regarding hazard evaluations 
shall not preclude state or federal hazardous materials lists. 

1.1 Training 

It is your right as an employee to be trained to recognize hazardous materials and to 
understand the importance of performing your job safely. You should be trained before 
you begin working at a jobsite in how to safely work with hazardous materials in general 
and those specific to the jobsite. This provision for being trained before beginning work 
applies especially to the performance of non-routine tasks. It is the joint responsibility of 
the Safety Engineer and the jobsite supervisor to ensure that such training is provided. 
You will be requested to sign a copy of a training verification form that indicates when, 
where, and by whom you were trained; copies of this form are maintained at the home 
office. 

1.2 Definitions 

The following abbreviations and terms are used throughout this standard: 

Hazard Warning . Any picture, symbol, or combination of pictures and/or symbols that convey the 
hazard(s) of the substance(s) in the container(s). These hazard warnings are provided 
by the manufacturer of the substance. 

Page 1 of 7 
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Hazard Communication Standard 

MSDS/MSDSs 
Material Safety Data Sheets; A printed form that provides information about health, 
fire, and safety risks associated with a particular substance of compound. These 
forms are provided by the manufacturer of the substance. 

NFPA 
National Fire Protection Agency; a non-profit organization whose aim is to safeguard 
against fires. The NFPA is responsible for the nationally accepted NFPA 704 Fire 
Hazard Marking System. 

OSHA 
Occupational Safety and Health Administration; the federal agency responsible for 
the establishment and enforcement of safety and health standards in industry. 

UN Classification Numbers 
Those numbers located on some hazard warnings to identify the type and degree of a 
particular hazard. 

UN ID Numbers 
The four-digit identification system used for shipping hazardous materials. For 
details on this identification system, refer to the Emergency Response Guide Book 
(Department of Transportation Publication Number 5800.4). 

2.0 IDENTIFYING AND LABELING HAZARDOUS MATERIALS 

IMPORTANT: DO NOT remove the label from any container. If a label is removed 
accidentally or is missing, be sure to notify the jobsite supervisor. 

2.1 Responsibilities and Requirements 

Jobsite supervisors are responsible for ensuring that all containers in which hazardous 
materials are stored or transported are labeled properly. If a label is accidentally 
removed, promptly transfer the information and affix a new label to the container. At a 
minimum, the label must be written in English and must identify the material and the 
appropriate hazard warning(s). 

Original labels will list the chemical identity, appropriate hazard warnings and the name 
and address of the manufacturer. Referral will be made to the corresponding MSDS to 
assist in verifying label information. Original labels should not be defaced or removed. 

If chemicals are transferred from a labeled container to a portable container that is 
intended only for immediate use, no labels are required on the portable container. 
However, no hazardous materials or chemicals should be permanently used or stored in 
unlabeled containers. 

Page 2 of 7 
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2.2 More than 1 gallon or 5 pounds 

It is the responsibility of the manufacturer or distributor of a substance to label, tag, or 
mark each container that holds more than one (1) gallon or five (5) pounds of hazardous 
material. The label will contain, at a minimum: 

Identity of the material or substance 
Hazard warning(s) appropriate for the material(s) or substance(s) 
Name and address of the manufacturer (and/or other responsible party). 

The label will be diamond-shaped, not less than four (4) inches per side, and include the 
symbol(s) appropriate for the substance. 

2.3 More than 5 gallons or 30 pounds 

Containers holding more than five (5) gallons or thirty (30) pounds of an NFPA- 
classified hazardous substance are required to carry an NFPA label, in addition to the 
basic label. 

The exception to the labeling requirement involves solid metal: solid metal need only be 
identified by label or MSDS during or prior to initial shipment; subsequent loads need not 
be labeled. 

2.4 Less than 1 gallon or 5 pounds 

Containers holding less than one (1) gallon or five (5) pounds may provide signs, 
placards, or written operating procedures instead of labels, as long as the required 
information is conveyed. 

3.0 MSDS - GENERAL INFORMATION 

3.1 Suppliers 

MSDSs are supplied by the distributor or manufacturer, either with the first or every 
delivery of the hazardous substance(s). If an MSDS for a substance is not on file, a 
responsible person appointed by the Safety Engineer will make written request of the 
distributor for the MSDS. That person will retain a copy of the written request for safety 
records. 

Page 3 of 7 
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3.2 File Maintenance 

An MSDS for each substance with which an employee might come into contact is kept on . 

file at the home office. Each jobsite supervisor is responsible for ensuring that his or her 
book contains an MSDS for each substance at the jobsite. The Safety Engineer will 
appoint a responsible person to ensure the proper and accurate maintenance of MSDS 
files. 

3.3 Distribution Responsibility 

Responsibility for MSDSs is shared by the person who accepts shipment, the person who 
delivers shipment, and the person who maintains MSDS files. If you accept or deliver a 
shipment that includes an MSDS, it is your responsibility to deliver the MSDS to the 
home office. A responsible person at the home of ice  will file and distribute the MSDS. 

3.4 Availability at Jobsites 

The jobsite supervisor or an appointed employee will be responsible for making this 
standard available to all employees at that jobsite. In the event the individual who 
maintains the standard is unavailable, copies of this standard, as well as a complete set of 
MSDSs, can be found at the home office. 

3.5 Contents 

The specific content and format of MSDSs may vary. At a minimum, they must include 
the following information: 

1. Product identification 
material name 
synonyms and trade names 
chemical formula (unless proprietary) 

1. Hazardous ingredients 
percentage of hazardous substances 

toxicological data 

1. Physical data 
vapor pressure 
solubilities 
specific gravity 
vapor density 

1. Fire and explosion data 
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autoignition temperature 
flash point 
flammability limits in ark 
precautions 

1. Reactivity data 

2. Health hazard and first aid information 

3. Special protection requirements and recommendations 

4. Special precautions 

5. Point of contact and manufacturer information 

4.0 INFORMATION AND TRAINING 

All employees who may come in contact with hazardous materials will be provided with 
general training in how to safely work with hazardous materials. Training also discusses 
employee rights about working with hazardous substances. OSHA and state Right-To- 
Know laws require us to maintain records of your training sessions. 

4.1 Supervisory Responsibiiity 

Job supervisors are responsible for ensuring that all members of their work crews are 
trained according to the provisions outlined below. Job supervisors should check with 
each new member of the crew or with the home office to ensure that the employee has 
been trained before the employee begins work at the jobsite. 

4.2 General Training 

You will be trained before your assignment to a jobsite. After this general training, you 
will receive updated and refresher training annually. Training will be documented by a 
sign-in sheet recording each employee's attendance, the date and the training topics 
covered. Training will cover: 

1. Health and physical hazards of chemicals in the work area 
2. Methods for detecting the presence or release of hazardous chemicals in the 

workplace 
3. Interpreting MSDSs and labels 
4. Protective measures 
5. Understanding this standard 
6. Operations at worksites with hazards chemicals 
7. Right to request MSDSs 
8. Right to refuse to work with a substance 
9. Standard location and availability, including lists of chemicals and MSDSs 
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4.2.1 Non-Routine Tasks 

Non-routine tasks at jobsites require special training. Be sure you are trained before you 
begin to perform any non-routine task. It is the responsibility of the jobsite supervisor to 
ensure that employees are trained to safely perform non-routine tasks before they begin 
performance of the non-routine task. 

5.0 PROTECTIVE MEASURES 

The use of splash goggles, gloves, protective clothing, boots and possibly respiratory 
protection may be required during certain site activities. If respiratory protection is used, 
it will be in full compliance with OSHA Regulations 29 CFR 1910.134 and 29 CFR 
1926.103. All personnel protective equipment used will be in accordance with Subpart I 
of OSHA Regulations 29 CFR 1910 and Subpart E of OSHA Regulations 29 CFR 1926. 
Any emergencies involving hazardous chemicals of potentially contaminated samples 
must be reported to the jobsite supervisor or Safety Engineer. 

6.0 MULTI-EMPLOYER WORKSITES 

OSHA regulations and state Right-To-Know laws require us to coordinate information 
about hazardous materials used by our workers and those of subcontractors at a jobsite. 

We recognize the importance of making this information available to all persons who 
may come in contact with hazardous materials, and we will make available to our 
contractors and subcontractors copies of this Hazard Communication Standard. Other 
contractors and subcontractors at a jobsite are required to provide for use of all 
employees at a jobsite their own hazard communication standard, or material safety data 
sheets for all hazardous substances used by their crews. 

To this end, a responsible person appointed by the Safety Engineer will make a written 
request for MSDSs from each subcontractor or contractor whose employees will share 
our jobsite. 

7.0 HEALTHJSAFETY EMERGENCY INFORMATION 

Emergency procedures may be unique to each site, but all jobsites should include these 
standard practices in their emergency procedures: 

Emergency telephone numbers must be prominently displayed near a working 
telephone. These numbers include: 
- Fire 
- Ambulance 
- Police 
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Maxyrnillian Technologies, Inc. 
Health and Safety Plan 

Hazard Communication Standard 

Additional emergency phone numbers should be posted before any non-routine task 
involving hazardous materials begins. 

First aid kits and eye wash stations will be maintained in a convenient location on 
each site. These locations will be identified to all employees. 

Emergency evacuation procedures should be developed for each jobsite, as necessary. 
Such procedures should include evacuation routes and designated meeting spots for 
employee check-in. It is the responsibility of the jobsite supervisor to notify the 
appropriate authorities in the event any employee does not check in at the designated 
meeting spot. 
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Maxyrnillian Technologies, Inc. 
Health and Safety Plan 

Control of Hazardous Energy Program 

1.0 OVERVIEW 

This program establishes policies and provides guidelines to ensure standardized implementation of 
the OSHA Lockout~Tagout Standard. 

This policy applies to all employees who perform work that involves the unexpected start-up of 
equipment, as defined in 29 CFR 191 0.147. Training will familiarize the employees with this 
policy so they may work safely and confidently while performing their assigned tasks. This 
program does not apply to routine service or maintenance, when guards or safety devices are not by 
passed. When working at a facility with an established Lockout/Tagout program, that facility's 
program will take precedence. Training as butlined herein will be on an annual basis and will be 
provided prior to any associated work. This program will be reviewed by the Safety Officer on an 
annual and as needed basis. 
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Maxyrnillian Technologies, Inc. 
Health and Safety Plan 

Control of Hazardous Energy Program 

2.0 DEFINITIONS 

Affected emplovee -- An employee whose job requires W e r  to operate or use a machine or 
equipment on which servicing or maintenance is being performed under Lockout or Tagout, or 
whose job requires himher to work in an area in which such servicing or maintenance is being 
performed. 

Authorized employee -- A person who locks or implements a Tagout system procedure on machines 
or equipment to perform the servicing or maintenance on that machine or equipment. An authorized 
employee and an affected employee may be the same person when the affected employees duties 
also include performing maintenance or service on machines or equipment that must be locked or 
tagged out. 

Blanking of lines -- When possible, each end of a feed line into a confined space will be blocked 
and the line drained. Any drains that may be present in the confined space will be locked open so 
that any spill will drain fiom the area. 

Capable of being locked out -- An energy isolating device will be considered capable of being 
locked out if it is designed with a hasp or other attachment or internal part to which or through 
which, a lock can be affixed, or if it has a locking mechanism built into it. Other energy isolating 
devices will also be considered capable of being locked out, if lockout can be achieved without the 
need to dismantle, rebuild, or replace the energy isolating device or permanently alter its energy 
control capability. 

Energized -- Connected to an energy source of containing residual or stored energy. 

Energy isolating device -- A mechanical device that physically prevents the transmission or release 
of energy, including but not limited to the following: 

a disconnect switch 
a manually operated switch by which the conductors of a circuit can be disconnected from all 
ungrounded supply conductors and in addition, no pole can be operated independently: 
a slide gate 
a manually operated electrical circuit breaker 
a slip blind 
a line valve 
a block 
any similar device used to block or isolate energy 

The term does not include: 
apushbutton 
a selector switch 
or other control circuit type devices 

Enerw source -- Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or 
other energy. 
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Health and Safety Plan 

Control of Hazardous Energy Program 

Hot tap -- A procedure used in repair, maintenance and service activities that involves welding on a 
piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or 
appurtenances. It is commonly used to replace or add sections of pipelines without the interruption 
of service for air, gas, water, steam and petrochemical distribution systems. 

Lockout -- The placement of a lockout device on an energy isolating device, in occurrence with an 
established procedure, ensuring that the energy isolating device and the equipment being controlled 
cannot be operated until the lockout device is removed. 

Lockout device -- A device that utilizes a positive mean such as a lock, either key or combination 
type, to hold an energy isolating device in the safe position and prevent the energizing of a machine 
or equipment. 

Normal vroduction operations -- The utilization of a machine or equipment to perform its intended 
production function. 

Servicing and/or maintenance -- Workplace activities such as construction, installing, setting up, 
adjusting, inspecting, modifjmg, and maintaining andfor servicing machines or equipment. These 
activities include lubrication, cleaning or unjamming of machines or equipment and making 
adjustment or release of hazardous energy. 

Setting up -- Any work performed to prepare a machine or equipment to perform its normal 
production operation. 

Tagout -- The placement of a Tagout device on an energy isolating device, in accordance with an 
established procedure, to indicate the energy isolating device and the equipment being controlled 
may not be operated until the Tagout device is removed. 

Ta!out device -- A prominent warning device, such as a tag and a means of attachment, which can 
be securely fastened to an energy isolating device in accordance with an established procedure, to 
indicate that the energy isolating device and the equipment being controlled may not be operated 
until the Tagout device is removed. 
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Control of Hazardous Energy Program 

3.0 EMPLOYEES AND TRAINING 

Employee training will address the following: 

each authorized employee shall receive training in the recognition or applicable hazardous 
energy sources, the type and magnitude of the energy and the methods and means necessary for 
energy isolation and control 

each authorized employee will be W s h e d  with hisher own unique key and lock 

each affected employee shall be instructed in the purpose and use of the energy control 
procedure 

tags may evoke a false sense of security, and their meaning needs to be understood as part of the 
overall energy control program; they are essentially working devices fixed to energy isolating 
devices, and do not provide the physical restraint on those devices that is provided by a lock -- 
locks are to be used whenever possible. 

when a tag is attached to an energy isolating means, it is not to be removed with authorization of 
the person responsible for it, and it is never to be bypassed, ignored or otherwise defeated 

tags must be legible and understandable by all authorized employees, affected employees, and 
all other employees whose work operations are or may be in the area, in order to be effective 

tags must be securely attached to energy isolating devices so that theycannot be inadvertently or 
accidentally detached during use 

tags will be attached to the lock to identify The Company as the company locking out -- tags 
will conform to 1910.147 in regards to water and corrosion resistance 

all tags will be attached with nylon ties 

3.1 Retraining Employees 

Retraining of authorized and affected employees shall be performed annually or whenever there is a 
change in employee job assignments; whenever a new hazard is introduced due to a change in 
machines, equipment or process and; whenever a periodic inspection by the employer reveals 
inadequacies in The Company procedures or in the knowledge of the employees. 
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Control of Hazardous Energy Program 

isolation will be initiated by the authorized person or persons 

employees in the facility shall be notified prior to equipment isolation and after all isolation 
procedures have been removed 

machine shutdown - an authorized person shall turn off or shutdown the machine - a Company 
Supervisor shall observe and verify that shutdown is complete 

equipment isolation - all isolation devices shall be placed at this time - a Company Supervisor 
shall observe and verify 

. devices shall be affixed to each energy isolating device by the authorized employee -- a 
Company Supervisor shall verify 

no employee may affix a personal Lockout/Tagout device for another employee 

locks shall be affixed in a manner that will hold the energy isolating device in a safe (off) 
position 

Tagout devices, where used, shall be affured at the same location as would a lock if such fittings 
are provided, or shall be affixed in a manner that will clearly indicate that movement of the 
isolating device is prohibited 

stored energy - all potential stored or residual energy must be released, relieved or disconnected, 
if there is a potential of reclamation, verification of isolation shall continue throughout the 
project 

4.2 Verification of Isolation 

prior to work, the authorized person(s) shall verify that the equipment has been disengaged and 
isolated 

The Supervisor will complete Attachment "A". Certification of Inspection and Record of 
Training 
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Control of Hazardous Energy Program 
4.3 Release from Lockout!Tagout 

the work area shall be inspected to insure that nonessential items are not left in the work area 
and to ensure that the equipment is intact 

the work area shall be checked to ensure that all employees are clear 

before Lockout/Tagout devices are removed affected employees shall be notified 

removal of LockoutlTagout devices shall be performed by the authorized employee 

a Company shall verify - Exception: when the employee is not available then the Supervisor 
shall remove the Lockouflagout devices provided that he: 

verifies that the employee is not at the facility 

makes all reasonable efforts to contact the employee and notify hidher that he will remove the 
devices 

before re-energization, all employees in the machine or equipment area shall be notified that the 
LockoutlTagout devices have been removed. 

4.4 Group Lockout/Tagout 

Each authorized employee performing servicing or maintenance where the release of hazardous 
energy is possible, shall be protected by hisker personal Lockout/Tagout device and by the 
company procedure. 

4.5 Shift or Personnel Changes 

Changes between shifts shall be made in an orderly fashion. The initial authorization person shall 
remain in control until all of his crew have removed their locks and tags. He will then transfer them 
to the next shifts authorized person, who will start the entire LockouVTagout procedure for hislher 
crew. If an employee must leave a site and be replaced, hefshe must remove hislher lock and turn 
them into hisher supervisor who shall orient the new employee. The new employee will then place 
hidher lock and tag on the equipment. 

As it applies to confined space (tank entry): 

Electrical boxes, valves and mechanical devices will be tagged and locked out with chains and 
padlocks when these items pose a potential threat to an employee. Each person working in the 
work zone will have a unique padlock that he or she will open upon leaving the work zone. 
Those items that are locked out will remain so until the last person removes his or her padlock. 

Page 6 of 8 



Maxyrnillian Technologies, Inc. 
Health and Safety Plan 

Control of Hazardous Energy Program 

Blanking of lines -When possible, each end of a feed line into a confined space will be blocked 
and the line drained. Any drains that may be present in the confined space will be locked open 
so that any spill will drain fiom the area. 

Misalignment of Lines - Feed lines may be misaligned in the event blanking is not possible. 
Again, any drains in the confined space must be locked in the open position. 

At lease annually, an authorized employee other than the one(s) utilizing the energy control 
procedure being inspected, is required to inspect and verifL the effectiveness of The Company 
energy control procedures. These inspections shall at least provide for a demonstration of the 
procedures and may be implemented through random audits and planned visual observations. 
These inspections are intended to ensure that the energy control procedures are being properly 
implemented and to provide an essential check on the continued utilization of the procedures. 

When Lockout is used, The Employer's inspection shall include a review of the responsibilities 
of each authorized employee implementing the procedure with that employee. Group meetings 
between the authorized employee who is performing the inspection and all authorized 
employees who implement the procedure would constitute compliance with this requirement. 

When Tagout is used, The Employer shall conduct this review with each affected and 
authorized employee. 

Energy control procedures used less fiequently than once a year need be inspected only when 
used. 

The periodic inspection must provide for and ensure effective correction of identified 
deficiencies. 

The Employer is required to certify that the prescribed periodic inspections have been 
performed. See Attachment "A"., Certification of Inspection and Record of Training. 
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Attachment 1 

CERTIFICATION OF INSPECTION AND 
RECORD OF TRAINING 

Date: Inspection/Training performed by: 

Supervisor: 

Crew: 

Type of work, include name of equipment: 

Type of controls used: If no, why? 

Were procedures followed? 

Were procedures reviewed with authorized and affected employees? 

What type of control was used? 

Comments: 

Supervisors comments: 
-- 

Supervisors signature: 

Page 8 of 8 



Appendix E 

Maxymillian Technologies, Inc. 

Respiratory Protection Program 



Respirator Program 

TABLE OF CONTENTS 

FOREWORD .............................................................................................................................. 1 

1.0 DEFINITIONS ..................................................................................................................... 1 

2.0 SELECTION .......... 1 .............................................................................................................. 2 

3.0 TRAINING ........................................................................................................................... 2 

4.0 FIT TESTING ....................................................................................................................... 3 

4.1 MAINTENANCE .................................................................................................................. 3 

4.1.1 General Requirements ................................................................................................ 3 
4.1.2 Inspection.. . . . . . . . . . . . . . . . .. . . .. . . .. .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
4.1.3 Cleaning and Disinfecting .... .. . . ................... .............................................................. . 4 
4.1.4 Repairs . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4.1.5 Storage .. ..... ..... .. . . . .. .. ..................... ......... . .......... . ........... . . . . . . ......... . 5 

5.0 EXPOSURE MONITORINGISURVEILLANCE ............................................................. 5 

Figures 

Enclosure 1 Selection Considerations Flow Chart 

Enclosure 2 Respirator Fit Test 

Enclosure 3 OSHA Respirator Standards, Appendices A - D: 

A: Fit Testing Procedures (Mandatory) 

B-1 : User Seal Check Procedures (Mandatory) 

B-2: Respirator Cleaning Procedures (Mandatory) 

C: OSHA Respirator Medical Evaluation Questionnaire (Mandatory) 

D: (Non-Mandatory) Information for Employees Using Respirators 
When Not Required Under the Standard 

Rev.: November 2001 Respirator Program 
Page i 



FOREWORD 

No employee will be assigned duties requiring use of a respirator until medical clearance is 
obtained from a competent authority. 

1.0 DEFINITIONS 

I.D.L.H. Immediately Dangerous to Life or Health-Used for respirator selection. This 
represents a maximum concentration of airborne contaminant from which, in the 
event of respirator failure, one could escape within thirty (30) minutes without 
experiencing any escape impairing or irreversible health effects. 

P.E.L. Permissible Exposure Levels-based on an 8 hour work day as prescribed by OSHA 

S.C.B.A. Self Contained Breathing Apparatus 

S.O.P. Standard Operatinp Procedure 

T.L.V. Threshold Limit Valve-Airborne concentrations of substance and represent 
conditions under which it is believed that nearly all workers may be repeatedly 
exposed for an eight hour day, day after day without adverse effects. As 
recommended by The American Conference of Governmental Industrial Hygienists. 

Whenever possible, atmospheric contamination will be prevented through the use of: 

Engineering Controls 

Administrative Controls 

Work Practices 

Respirators need to be used for those environments that cannot be controlled through other 
means. Respirators referred to here are to be used for respiratory protection, any time a hazard(s) 
exceeds OSHA MANDATED P.E.L. or T.L.V, where applicable. 

This Standard Operating Procedure will be available and utilized as part of the Company's 
required respirator program. This program shall meet or exceed the minimum requirements as 
set forth in 29 CFR 191 0.124. This S.O.P. consists of the following components: 

Rev.: November 200 1 Respirator Program 
Page 1 



2.0 SELECTION 

Respirators shall be selected by a qualified individual. All respirators shall be approved in the 
latest edition of The NIOSH Certified Equipment List or the specific hazard encountered. 

Selection criteria' shall include but not be limited to the following factors: 

Oxygen Level 

Contaminant 

Warning Properties 

TLV 

Service Limit of Canister 

Protection Factor 

Successful Fit Test 

Respirator Assembly Approval 

3.0 TRAINING 

Anyone who uses or can be expected to use a respirator in the course of hislher employment shall 
be trained in its use. 

Respirator training shall include but not be limited to the following: 

hazards, definition 

results of improper use 

engineering and administrative controls on the job 

reason for selection of particular type of respirator 

functions, capabilities and limitations of respirator selected 

donning, checking fit and operation 

proper wearing of respirator 

emergency situations, recognition and action 

decontamination. 

'see Enclosure # 1 
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4.0 FIT TESTING 

Fit testing shall be performed and recorded2 for each person3 to ensure proper selection of 
respirator (not all masks fit all people). Testing will be conducted initially upon assignments and 
annually thereafter, or when subject has: 

weight change-approximately 20 pounds; 

= significant facial scarring; 

significant dental changes; 

re-constructive or cosmetic surgery; 

any other condition interfering with a proper seal. 

Fit testing will not be conducted if there is hair between the skin and face piece sealing 
surface. Beards or apparel will be altered or removed to allow a satisfactory fit. 

All users or potential users of demand type respiratory protection devices should be fit tested to 
ensure a proper face piece to face seal. A selection of respirators should be tested with users 
allowed to choose the most comfortable from those that fit satisfactorily. Fit testing should be 
performed in accordance with the most appropriate method described by OSHA Respirator 
Standard, Appendix A, Part 1 (JHMIMT Respirator Program, Enclosure 3: OSHA Respirator 
Standards, Appendices A - D). 

4.1 MAINTENANCE 

4.1.1 General Requirements 

The purpose of this program is to assure that all respirators are maintained at their original 
effectiveness. If they are modified in any way, the Protection Factors may be voided. At least 
one person will be assigned and trained to inspect, clean, repair, and store respirators. However, 
each individual will be responsible for their assigned respirator except where repairs are 
concerned. No components will be replaced or repairs made beyond those recommended by the 
manufacturer. 

The program should be based on the number and types of respirators, working conditions, and 
hazards involved. In general, the program will include: 

*see Enclosure # 2 
3 ~ e e  Enclosure # 1 
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inspection (including a leak check); 

cleaning and disinfecting; 

repair. 

4.1.2 Inspection 

Inspect respirator before and after each use. Inspect a respirator that is kept ready for emergency 
use monthly to assure it will perform satisfactorily. 

The following checklist will be used when inspecting respirators: 

B Face piece: 

Cracks, tears, holes 

+ Facemask distortion 

Cracked or loose lenseslfaceshield 

s Headstrap 

Breaks or tears 

+ Broken buckles 

Valves 

+ Residue or dirt 

Cracks or tears in valve material 

B FiltersICartridges 

+ Approval designation 

+ Gaskets 

+ Cracks or dents in housing 

4.1.3 Cleaning and Disinfecting 

Respirators assigned to individuals shall be cleaned regularly. Those used by more than one 
person shall be cleaned and disinfected after each use. 

Clean and disinfect respirators in accordance with the most appropriate method described by 
OSHA Respirator Standard, Appendix B-2 (JHMNT Respirator Program, Enclosure 3: OSHA 
Respirator Standards, Appendices A - D). 

4.1.4 Repairs 

Only a trained person with proper tools and replacement parts should work on respirators. No 
one should ever attempt to replace components or to make adjustments or repairs beyond the 
manufacturer's recommendations. It may be necessary to send high-pressure side components of 
SCBA's to an authorized facility for repairs. 
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Make repairs as follows: 

Disassemble and hand clean the pressure-demand and exhalation valve assembly (SCBA's 
only); exercise care to avoid damage to the rubber diaphragm. 

Replace all faulty or questionable parts or assemblies; use parts only specifically designed for 
the particular respirator. 

Reassemble the entire respirator and visually inspect the completed assembly. 

Insert new filters, cartridges, or canisters as required; make sure that gaskets or seals are in 
place and tightly sealed. 

4.1.5 Storage 

Follow manufacturers' storage instructions, which are always fbrnished with new respirators or 
affixed to the lit of the carrying case. In addition: 

After respirators have been inspected, cleaned and repaired, store them so as to protect 
against dust, excessive moisture, damaging chemicals, extreme temperatures and direct 
sunlight. 

Do not store respirators in clothes lockers, bench drawers, or tool boxes; place them in wall 
compartments at work stations or in a work area designated for emergency equipment. Store 
them in the original carton or carrying case. 

Draw clean respirators from storage for each use; each unit can be sealed in a plastic bag, 
placed in a separate box and tagged for immediate use. 

5.0 EXPOSURE MONITORINGISURVEILLANCE 

Air monitoring shall be used to identify and quantify levels of hazardous substance in order to 
determine the appropriate level of employee protection needed. 

As a first step, air monitoring shall be conducted to identify any I.D.L.H. conditions and other 
dangerous situations, i.e., flammable atmospheres, oxygen deficient environment, or toxic levels 
of air borne contaminants. 

Periodic monitoring shall be conducted when: 

work begins on a different portion of the site; 

contaminants other than those previously identified are being handled; 

a different type of operation is initiated; 

employees are working in areas of obvious liquid contamination, i.e., a spill or lagoon; 

prior to change in protective posture, i-e., upgradeldowngrade. 
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Whenever possible, real time monitoring will be utilized, i.e., photoionizer, explosimeter. It is 
recognized, however, that there will be occasions where laboratory tests must be made. On these 
occasions a qualified person and laboratory facilities shall be utilized. 

5.1 Medical Program 

Employees are not permitted to wear respirators until a physician or other licensed healthcare 
professional (PLHCP) has determined that they are medically able to do so. Any employee 
refusing the medical evaluation will not be allowed to work in an area requiring respirator use. 

A licensed physician or other licensed healthcare professional at Berkshire Occupational Health 
will provide the medical evaluations. Medical evaluation procedures are as follows: 

The medical evaluation will be conducted using the questionnaire provided in Appendix C of 
the OSHA Respirator Standard (JHhUMT Respirator Program, Enclosure 3: OSHA 
Respirator Standards, Appendices A - D). The program administrator will provide a copy of 
this questionnaire to all employees requiring medical evaluations. 

Follow up medical exam will be granted to employees as required by the standard, and/or as 
deemed necessary by the physician. 

All employees will be granted the opportunity to speak with the physicianPLHCP about their 
medical evaluation if they so request. 

The physician will be provided with a copy of this respirator program, a copy of the 
Respiratory Protection Standard, the list of hazardous substances by work area, and for each 
employee requiring evaluation: 

their work area or job title; 

proposed respirator type and weight; 

length of time required to wear respirator; 

9 expected physical work load (light, moderate, heavy); 

9 potential temperature and humidity extremes; and 

any additional protective clothing required. 

Any employee required for medical reasons to wear a positive pressure air purifying 
respirator, or who requests one, will be provided with a powered air purifjmg respirator 
(PAPR). 

After an employee has received medical clearance to wear a respirator, additional medical 
evaluations will be provided under the following circumstances: 

9 The employee reports signs andlor symptoms relating to their ability to use a respirator, 
such as shortness of breath, dizziness, chest pains, or wheezing. 
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The examining physician or supervisor informs the program administrator that the 
employee needs to be reevaluated. 

Information from this program, including observations made during fit testing and 
program evaluation, indicates a need for reevaluation. 

p A change occurs in workplace conditions that may result in an increased physiological 
burden on the employee. 

The records for employees currently enrolled in a medical surveillance program are on file at 
company headquarters. 

All examinations and questionnaires are to remain confidential between the employee and the 
physician. 

5.2 General 

Contact lenses are potentially dangerous on hazardous waste sites. Contaminants, where they 
could otherwise be removed quickly, may lodge between the lens and eye with serious results. 
For this reason contact lenses are strictly prohibited on contaminated sites. 

Beards or other facial hair that may interfere with the seal of an air purifying respirator are 
prohibited. 

Rev.: November 2001 Respirator Program 
Page 7 



Selection Considerations Flow Chart 
Enclosure 1 

CAN AN AIR-PURIFYING 
RESPIRATOR BE USED? 

OXYGEN DEFICIENCY IDENTIFIED AIR CONTAMINANT 
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AIR-PURIFYING RESPIRATOR 



MAXYMILLIAN TECHNOLOGIES, INC. 
RESPIRATOR FIT TEST 

ENCLOSURE 2 

A. EMPLOYEE INFORMATION 

Test Type: Qualitative; Irritant Smoke; Rainbow 

Name of Employee: Date: 

Employee's Social Security Number: I 1 

License #: Company: 

B. RESPIRATOR INFORMATION 

Respirator Type Selected: 

Manufacturer: Model: 

Approval #: Size: S M L 

Name of Test Conductor: 

C. TEST RESULTS 

Lateral Head Movement Pass 

Deep Breathing Pass 

Stationary Jogging Exercise Pass 

Rainbow Passage Reading Pass 

Employee Reaction to Agent after Test Pass 

Proper Performance of Positive and Negative Pressure Valve Checks and Fit 

Employee Passes Employee Fails 

EXPIRATION DATE: I I 

RESPIRATOR FIT TESTING PERFORMED IN ACCORDANCE WITH OSHA METHODS AND PROCEDURES 



Enclosure 3 
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Appendix A to § 1910.134: Fit Testing Procedures (Mandatory) 
Part I. OSHA-Accepted Fit Test Protocols 

A. Fit Testing Procedures -- General Requirements 

The employer shall conduct fit testing using the following procedures. The requirements in this 
appendix apply to all OSHA-accepted fit test methods, both QLFT and QNFT. 

1. The test subject shall be allowed to pick the most acceptable respirator from a sufficient number 
of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the user. 

2. Prior to the selection process, the test subject shall be shown how to put on a respirator, how it 
should be positioned on the face, how to set strap tension and how to determine an acceptable fit. 
A mirror shall be available to assist the subject in evaluating the fit and positioning of the 
respirator. This instruction may not constitute the subject's formal training on respirator use, 
because it is only a review. 

3. The test subject shall be informed that helshe is being asked to select the respirator that 
provides the most acceptable fit. Each respirator represents a different size and shape, and if fitted 
and used properly, will provide adequate protection. 

4. The test subject shall be instructed to hold each chosen facepiece up to the face and eliminate 
those that obviously do not give an acceptable fit. 

5. The more acceptable facepieces are noted in case the one selected proves unacceptable; the 
most comfortable mask is donned and worn at least five minutes to assess comfort. Assistance in 
assessing comfort can be given by discussing the points in the following item A.6. If the test 
subject is not familiar with using a particular respirator, the test subject shall be directed to don the 
mask several times and to adjust the straps each time to become adept at setting proper tension 
on the straps. 

6. Assessment of comfort shall include a review of the following points with the test subject and 
allowing the test subject adequate time to determine the comfort of the respirator: 

(a) Position of the mask on the nose 

(b) Room for eye protection 

(c) Room to talk 

(d) Position of mask on face and cheeks 

7. The following criteria shall be used to help determine the adequacy of the respirator fit: 

(a) Chin properly placed; 

(b) Adequate strap tension, not overly tightened; 

(c) Fit across nose bridge; 

(d) Respirator of proper size to span distance from nose to chin; 

(e) Tendency of respirator to slip; 

(f) Self-observation in mirror to evaluate fit and respirator position. 

8. The test subject shall conduct a user seal check, either the negative and positive pressure seal 
checks described in Appendix B-1 of this section or those recommended by the respirator 
manufacturer which provide equivalent protection to the procedures in Appendix B-1. Before 
conducting the negative and positive pressure checks, the subject shall be told to seat the mask 

Rev.: November 2001 Respirator Program 



on the face by moving the head from side-to-side and up and down slowly while taking in a few 
slow deep breaths. Another facepiece shall be selected and retested if the test subject fails the 
user seal check tests. 

9. The test shall not be conducted if there is any hair growth between the skin and the facepiece 
sealing surface, such as stubble beard growth, beard, mustache or sideburns which cross the 
respirator sealing surface. Any type of apparel which interferes with a satisfactory fit shall be 
altered or removed. 

10. If a test subject exhibits difficulty in breathing during the tests, she or he shall be referred to a 
physician or other licensed health care professional, as appropriate, to determine whether the test 
subject can wear a respirator while performing her or his duties. 

11. If the employee finds the fit of the respirator unacceptable, the test subject shall be given the 
opportunity to select a different respirator and to be retested. 

12. Exercise regimen. Prior to the commencement of the fit test, the test subject shall be given a 
description of the fit test and the test subject's responsibilities during the test procedure. The 
description of the process shall include a description of the test exercises that the subject will be 
performing. The respirator to be tested shall be worn for at least 5 minutes before the start of the 
fit test. 

13. The fit test shall be performed while the test subject is wearing any applicable safety 
equipment that may be worn during actual respirator use which could interfere with respirator fit. 

14. Test Exercises. (a) The following test exercises are to be performed for all fit testing methods 
prescribed in this appendix, except for the CNP method. A separate fit testing exercise regimen is 
contained in the CNP protocol. The test subject shall perform exercises, in the test environment, in 
the following manner: 

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe 
normally. 

(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply, 
taking caution so as not to hyperventilate. 

(3) Turning head side to side. Standing in place, the subject shall slowly turn hislher head from 
side to side between the extreme positions on each side. The head shall be held at each extreme 
momentarily so the subject can inhale at each side. 

(4) Moving head up and down. Standing in place, the subject shall slowly move hislher head up 
and down. The subject shall be instructed to inhale in the up position (i.e., when looking toward the 
ceiling). 

(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the 
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count 
backward from 100, or recite a memorized poem or song. 

Rainbow Passage 

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The 
rainbow is a division of white light into many beautiful colors. These take the shape of a long round 
arch, with its path high above, and its two ends apparently beyond the horizon. There is, according 
to legend, a boiling pot of gold at one end. People look, but no one ever finds it. When a man 
looks for something beyond reach, his friends say he is looking for the pot of gold at the end of the 
rainbow. 
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(6) Grimace. The test subject shall grimace by smiling or frowning. (This applies only to QNFT 
testing; it is not performed for QLFT) 

(7) Bending over. The test subject shall bend at the waist as if helshe were to touch hislher toes. 
Jogging in place shall be substituted for this exercise in those test environments such as shroud 
type QNFT or QLFT units that do not permit bending over at the waist. 

(8) Normal breathing. Same as exercise (1). 

(b) Each test exercise shall be performed for one minute except for the grimace exercise which 
shall be performed for 15 seconds. The test subject shall be questioned by the test conductor 
regarding the comfort of the respirator upon completion of the protocol. If it has become 
unacceptable, another model of respirator shall be tried. The respirator shall not be adjusted once 
the fit test exercises begin. Any adjustment voids the test, and the fit test must be repeated. 

B. Qualitative Fit Test (QLFT) Protocols 

1. General , 

(a) The employer shall ensure that persons administering QLFT are able to prepare test solutions, 
calibrate equipment and perform tests properly, recognize invalid tests, and ensure that test 
equipment is in proper working order. 

(b) The employer shall ensure that QLFT equipment is kept clean and well maintained so as to 
operate within the parameters for which it was designed. 

2. lsoamyl Acetate Protocol 

Note: This protocol is not appropriate to use for the fit testing of particulate respirators. If used to 
fit test particulate respirators, the respirator must be equipped with an organic vapor filter. 

(a) Odor Threshold Screening 

Odor threshold screening, performed without wearing a respirator, is intended to determine if the 
individual tested can detect the odor of isoamyl acetate at low levels. 

(1) Three 1 liter glass jars with metal lids are required. 

(2) Odor-free water (e-g., distilled or spring water) at approximately 25 deg. C (77 deg. F) shall be 
used for the solutions. 

(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution is prepared by 
adding 1 ml of pure IAA to 800 ml of odor-free water in a 1 liter jar, closing the lid and shaking for 
30 seconds. A new solution shall be prepared at least weekly. 

(4) The screening test shall be conducted in a room separate from the room used for actual fit 
testing. The two rooms shall be well-ventilated to prevent the odor of IAA from becoming evident in 
the general room air where testing takes place. 

(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the stock solution into 
500 ml of odor-free water using a clean dropper or pipette. The solution shall be shaken for 30 
seconds and allowed to stand for two to three minutes so that the IAA concentration above the 
liquid may reach equilibrium. This solution shall be used for only one day. 

(6) A test blank shall be prepared in a third jar by adding 500 cc of odor-free water. 

(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar identification. Labels 
shall be placed on the lids so that they can be peeled off periodically and switched to maintain the 
integrity of the test. 
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(8) The following instruction shall be typed on a card and placed on the table in front of the two test 
jars (i.e., 1 and 2): "The purpose of this test is to determine if you can smell banana oil at a low 
concentration. The two bottles in front of you contain water. One of these bottles also contains a 
small amount of banana oil. Be sure the covers are on tight, then shake each bottle for two 
seconds. Unscrew the lid of each bottle, one at a time, and sniff at the mouth of the bottle. Indicate 
to the test conductor which bottle contains banana oil." 

(9) The mixtures used in the IAA odor detection test shall be prepared in an area separate from 
where the test is performed, in order to prevent olfactory fatigue in the subject. 

(10) If the test subject is unable to correctly identify the jar containing the odor test solution, the 
IAA qualitative fit test shall not be performed. 

(1 1) If the test subject correctly identifies the jar containing the odor test solution, the test subject 
may proceed to respirator selection and fit testing. 

(b) lsoamyl Acetate Fit Test 

(1) The fit test chamber shall be a clear 55-gallon drum liner suspended inverted over a 2-foot 
diameter frame so that the top of the chamber is about 6 inches above the test subject's head. If 
no drum liner is available, a similar chamber shall be constructed using plastic sheeting. The inside 
top center of the chamber shall have a small hook attached. 

(2) Each respirator used for the fitting and fit testing shall be equipped with organic vapor 
cartridges or offer protection against organic vapors. 

(3) After selecting, donning, and properly adjusting a respirator, the test subject shall wear it to the 
fit testing room. This room shall be separate from the room used for odor threshold screening and 
respirator selection, and shall be well-ventilated, as by an exhaust fan or lab hood, to prevent 
general room contamination. 

(4) A copy of the test exercises and any prepared text from which the subject is to read shall be 
taped to the inside of the test chamber. 

(5) Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of 
paper towel, or other porous, absorbent, single-ply material, folded in half and wetted with 0.75 ml 
of pure IAA. The test subject shall hang the wet towel on the hook at the top of the chamber. An 
IAA test swab or ampule may be substituted for the IAA wetted paper towel provided it has been 
demonstrated that the alternative IAA source will generate an IAA test atmosphere with a 
concentration equivalent to that generated by the paper towel method. 

(6) Allow two minutes for the IAA test concentration to stabilize before starting the fit test 
exercises. This would be an appropriate time to talk with the test subject; to explain the fit test, the 
importance of hislher cooperation, and the purpose for the test exercises; or to demonstrate some 
of the exercises. 

(7) If at any time during the test, the subject detects the banana-like odor of IAA, the test is failed. 
The subject shall quickly exit from the test chamber and leave the test area to avoid olfactory 
fatigue. 

(8) If the test is failed, the subject shall return to the selection room and remove the respirator. The 
test subject shall repeat the odor sensitivity test, select and put on another respirator, return to the 
test area and again begin the fit test procedure described in (b) (1) through (7) above. The process 
continues until a respirator that fits well has been found. Should the odor sensitivity test be failed, 
the subject shall wait at least 5 minutes before retesting. Odor sensitivity will usually have returned 
by this time. 
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(9) If the subject passes the test, the efficiency of the test procedure shall be demonstrated by 
having the subject break the respirator face seal and take a breath before exiting the chamber. 

(10) When the test subject leaves the chamber, the subject shall remove the saturated towel and 
return it to the person conducting the test, so that there is no significant IAA concentration buildup 
in the chamber during subsequent tests. The used towels shall be kept in a self-sealing plastic bag 
to keep the test area from being contaminated. 

3. Saccharin Solution Aerosol Protocol 

The entire screening and testing procedure shall be explained to the test subject prior to the 
conduct of the screening test. 

(a) Taste threshold screening. The saccharin taste threshold screening, performed without wearing 
a respirator, is intended to determine whether the individual being tested can detect the taste of 
saccharin. 

(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about 
the head and shoulders that is approximately 12 inches in diameter by 14 inches tall with at least 
the front portion clear and that allows free movements of the head when a respirator is worn. An 
enclosure substantially similar to the 3M hood assembly, parts # FT 14 and # FT 15 combined, is 
adequate. 

(2) The test enclosure shall have a 314-inch (1.9 cm) hole in front of the test subject's nose and 
mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test 
subject shall breathe through hislher slightly open mouth with tongue extended. The subject is 
instructed to report when helshe detects a sweet taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor 
shall spray the threshold check solution into the enclosure. The nozzle is directed away from the 
nose and mouth of the person. This nebulizer shall be clearly marked to distinguish it from the fit 
test solution nebulizer. 

(5) The threshold check solution is prepared by dissolving 0.83 gram of sodium saccharin USP in 
100 ml of warm water. It can be prepared by putting 1 ml of the fit test solution (see (b)(5) below) 
in 100 ml of distilled water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it collapses completely, 
then released and allowed to fully expand. 

(7) Ten squeezes are repeated rapidly and then the test subject is asked whether the saccharin 
can be tasted. If the test subject reports tasting the sweet taste during the ten squeezes, the 
screening test is completed. The taste threshold is noted as ten regardless of the number of 
squeezes actually completed. 

(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is 
again asked whether the saccharin is tasted. If the test subject reports tasting the sweet taste 
during the second ten squeezes, the screening test is completed. The taste threshold is noted as 
twenty regardless of the number of squeezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test 
subject is again asked whether the saccharin is tasted. If the test subject reports tasting the sweet 
taste during the third set of ten squeezes, the screening test is completed. The taste threshold is 
noted as thirty regardless of the number of squeezes actually completed. 
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(10) The test conductor will take note of the number of squeezes required to solicit a taste 
response. 

(1 1) If the saccharin is not tasted after 30 squeezes (step 1 O), the test subject is unable to taste 
saccharin and may not perform the saccharin fit test. 

Note to paragraph 3. (a): If the test subject eats or drinks something sweet before the screening 
test, helshe may be unable to taste the weak saccharin solution. 

(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for 
reference in the fit test. 

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the 
nebulizer body. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and refilled at least each 
morning and afternoon or at least every four hours. 

(b) Saccharin solution aerosol fit test procedure. 

(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes 
before the test. 

(2) The fit test uses the same enclosure described in 3. (a) above. 

(3) The test subject shall don the enclosure while wearing the respirator selected in section I. A. of 
this appendix. The respirator shall be properly adjusted and equipped with a particulate filter(s). 

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the 
fit test solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the 
screening test solution nebulizer. 

(5) The fit test solution is prepared by adding 83 grams of sodium saccharin to 100 ml of warm 
water. 

(6) As before, the test subject shall breathe through the slightly open mouth with tongue extended, 
and report if helshe tastes the sweet taste of saccharin. 

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration 
of saccharin fit test solution is sprayed into the enclosure using the same number of squeezes 
(either 10, 20 or 30 squeezes) based on the number of squeezes required to elicit a taste 
response as noted during the screening test. A minimum of 10 squeezes is required. 

(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in 
section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the original 
number of squeezes used initially (e.g., 5, 10 or 15). 

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of 
saccharin is detected. If the test subject does not report tasting the saccharin, the test is passed. 

(1 1) If the taste of saccharin is detected, the fit is deemed unsatisfactory and the test is failed. A 
different respirator shall,be tried and the entire test procedure is repeated (taste threshold 
screening and fit testing). 

(12) Since the nebulizer has a tendency to clog during use, the test operator must make periodic 
checks of the nebulizer to ensure that it is not clogged. If clogging is found at the end of the test 
session, the test is invalid. 
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4. ~ i t r e x ~ ~  (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol 

The ~ i t r e x ~ ~  (Denatonium benzoate) solution aerosol QLFT protocol uses the published saccharin 
test protocol because that protocol is widely accepted. Bitrex is routinely used as a taste aversion 
agent in household liquids which children should not be drinking and is endorsed by the American 
Medical Association, the National Safety Council, and the American Association of Poison Control 
Centers. The entire screening and testing procedure shall be explained to the test subject prior to 
the conduct of the screening test. 

(a) Taste Threshold Screening. 

The Bitrex taste threshold screening, performed without wearing a respirator, is intended to 
determine whether the individual being tested can detect the taste of Bitrex. 

( I )  During threshold screening as well as during fit testing, subjects shall wear an enclosure about 
the head and shoulders that is approximately 12 inches (30.5 cm) in diameter by 14 inches (35.6 
cm) tall. The front portion of the enclosure shall be clear from the respirator and allow free 
movement of the head when a respirator is worn. An enclosure substantially similar to the 3M hood 
assembly, parts # I4  and #I5 combined, is adequate. 

(2) The test enclosure shall have a \314\ inch (1.9 cm) hole in front of the test subject's nose and 
mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test 
subject shall breathe through his or her slightly open mouth with tongue extended. The subject is 
instructed to report when helshe detects a bitter taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor 
shall spray the Threshold Check Solution into the enclosure. This Nebulizer shall be clearly 
marked to distinguish it from the fit test solution nebulizer. 

(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of Bitrex to 100 ml of 5 % 
salt (NaCI) solution in distilled water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the bulb collapses 
completely, and is then released and allowed to fully expand. 

(7) An initial ten squeezes are repeated rapidly and then the test subject is asked whether the 
Bitrex can be tasted. If the test subject reports tasting the bitter taste during the ten squeezes, the 
screening test is completed. The taste threshold is noted as ten regardless of the number of 
squeezes actually completed. 

(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is 
again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during 
the second ten squeezes, the screening test is completed. The taste threshold is noted as twenty 
regardless of the number of squeezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test 
subject is again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste 
during the third set of ten squeezes, the screening test is completed. The taste threshold is noted 
as thirty regardless of the number of squeezes actually completed. 

(1 0) The test conductor will take note of the number of squeezes required to solicit a taste 
response. 

(1 1) If the Bitrex is not tasted after 30 squeezes (step lo), the test subject is unable to taste Bitrex 
and may not perform the Bitrex fit test. 
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(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for 
reference in the fit test. 

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the 
nebulizer body. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken to dry, and refilled at least each 
morning and afternoon or at least every four hours. 

(b) Bitrex Solution Aerosol Fit Test Procedure. 

(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes 
before the test. 

(2) The fit test uses the same enclosure as that described in 4. (a) above. 

(3) The test subject shall don the enclosure while wearing the respirator selected according to 
section I. A. of this appendix. The respirator shall be properly adjusted and equipped with any type 
particulate filter(s). 

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the 
fit test solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the 
screening test solution nebulizer. 

(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of a 5 % salt (NaCI) 
solution in warm water. 

(6) As before, the test subject shall breathe through his or her slightly open mouth with tongue 
extended, and be instructed to report if helshe tastes the bitter taste of Bitrex.. 

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration 
of the fit test solution is sprayed into the enclosure using the same number of squeezes (either 10, 
20 or 30 squeezes) based on the number of squeezes required to elicit a taste response as noted 
during the screening test. 

(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in 
section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the numberof 
squeezes used initially (e.g., 5, 10 or 15). 

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of 
Bitrex is detected. If the test subject does not report tasting the Bitrex, the test is passed. 

( I  1) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the test is failed. A 
different respirator shall be tried and the entire test procedure is repeated (taste threshold 
screening and fit testing). 

5. Irritant Smoke (Stannic Chloride) Protocol 

This qualitative fit test uses a person's response to the irritating chemicals released in the "smoke" 
produced by a stannic chloride ventilation smoke tube to detect leakage into the respirator. 

(a) General Requirements and Precautions 

(1) The respirator to be tested shall be equipped with high efficiency particulate air (HEPA) or 
P I  00 series filter(s). 

(2) Only stannic chloride smoke tubes shall be used for this protocol. 

(3) No form of test enclosure or hood for the test subject shall be used. 
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(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The test conductor shall 
take precautions to minimize the test subject's exposure to irritant smoke. Sensitivity varies, and 
certain individuals may respond to a greater degree to irritant smoke. Care shall be taken when 
performing the sensitivity screening checks that determine whether the test subject can detect 
irritant smoke to use only the minimum amount of smoke necessary to elicit a response from the 
test subject. 

(5) The fit test shall be performed in an area with adequate ventilation to prevent exposure of the 
person conducting the fit test or the build-up of irritant smoke in the general atmosphere. 

(b) Sensitivity Screening Check 

The person to be tested must demonstrate his or her ability to detect a weak concentration of the 
irritant smoke. 

(1) The test operator shall break both ends of a ventilation smoke tube containing stannic chloride, 
and attach one end of the smoke tube to a low flow air pump set to deliver 200 milliliters per 
minute, or an aspirator squeeze bulb. The test operator shall cover the other end of the smoke 
tube with a short piece of tubing to prevent potential injury from the jagged end of the smoke tube. 

(2) The test operator shall advise the test subject that the smoke can be irritating to the eyes, 
lungs, and nasal passages and instruct the subject to keep hislher eyes closed while the test is 
performed. 

(3) The test subject shall be allowed to smell a weak concentration of the irritant smoke before the 
respirator is donned to become familiar with its irritating properties and to determine if helshe can 
detect the irritating properties of the smoke. The test operator shall carefully direct a small amount 
of the irritant smoke in the test subject's direction to determine that helshe can detect it. 

(c) Irritant Smoke Fit Test Procedure 

(1) The person being fit tested shall don the respirator without assistance, and perform the 
required user seal check(s). 

(2) The test subject shall be instructed to keep hislher eyes closed. 

(3) The test operator shall direct the stream of irritant smoke from the smoke tube toward the 
faceseal area of the test subject, using the low flow pump or the squeeze bulb. The test operator 
shall begin at least 12 inches from the facepiece and move the smoke stream around the whole 
perimeter of the mask. The operator shall gradually make two more passes around the perimeter 
of the mask, moving to within six inches of the respirator. 

(4) If the person being tested has not had an involuntary response andlor detected the irritant 
smoke, proceed with the test exercises. 

(5) The exercises identified in section I.A. 14. of this appendix shall be performed by the test 
subject while the respirator seal is being continually challenged by the smoke, directed around the 
perimeter of the respirator at a distance of six inches. 

(6) If the person being fit tested reports detecting the irritant smoke at any time, the test is failed. 
The person being retested must repeat the entire sensitivity check and fit test procedure. 

(7) Each test subject passing the irritant smoke test without evidence of a response (involuntary 
cough, irritation) shall be given a second sensitivity screening check, with the smoke from the 
same smoke tube used during the fit test, once the respirator has been removed, to determine 
whether helshe still reacts to the smoke. Failure to evoke a response shall void the fit test. 

(8) If a response is produced during this second sensitivity check, then the fit test is passed. 
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C. Quantitative Fit Test (QNFT) Protocols 

The following quantitative fit testing procedures have been demonstrated to be acceptable: 
Quantitative fit testing using a non-hazardous test aerosol (such as corn oil, polyethylene glycol 
400 [PEG 4001, di-2-ethyl hexyl sebacate [DEHS], or sodium chloride) generated in a test 
chamber, and employing instrumentation to quantify the fit of the respirator; Quantitative fit testing 
using ambient aerosol as the test agent and appropriate instrumentation (condensation nuclei 
counter) to quantify the respirator fit; Quantitative fit testing using controlled negative pressure and 
appropriate instrumentation to measure the volumetric leak rate of a facepiece to quantify the 
respirator fit. 

1. General 

(a) The employer shall ensure that persons administering QNFT are able to calibrate equipment 
and perform tests properly, recognize invalid tests, calculate fit factors properly and ensure that 
test equipment is in proper working order. 

(b) The employer shall ensure that QNFT equipment is kept clean, and is maintained and 
calibrated according to the manufacturer's instructions so as to operate at the parameters for 
which it was designed. 

2. Generated Aerosol Quantitative Fit Testing Protocol 

(a) Apparatus. 

(1) Instrumentation. Aerosol generation, dilution, and measurement systems using particulates 
(corn oil, polyethylene glycol 400 [PEG 4001, di-2-ethyl hexyl sebacate [DEHS] or sodium chloride) 
as test aerosols shall be used for quantitative fit testing. 

(2) Test chamber. The test chamber shall be large enough to permit all test subjects to perform 
freely all required exercises without disturbing the test agent concentration or the measurement 
apparatus. The test chamber shall be equipped and constructed so that the test agent is 
effectively isolated from the ambient air, yet uniform in concentration throughout the chamber. 

(3) When testing air-purifying respirators, the normal filter or cartridge element shall be replaced 
with a high efficiency particulate air (HEPA) or PI00 series filter supplied by the same 
manufacturer. 

(4) The sampling instrument shall be selected so that a computer record or strip chart record may 
be made of the test showing the rise and fall of the test agent concentration with each inspiration 
and expiration at fit factors of at least 2,000. Integrators or computers that integrate the amount of 
test agent penetration leakage into the respirator for each exercise may be used provided a record 
of the readings is made. 

(5) The combination of substitute air-purifying elements, test agent and test agent concentration 
shall be such that the test subject is not exposed in excess of an established exposure limit for the 
test agent at any time during the testing process, based upon the length of the exposure and the 
exposure limit duration. 

(6) The sampling port on the test specimen respirator shall be placed and constructed so that no 
leakage occurs around the port (e.g., where the respirator is probed), a free air flow is allowed into 
the sampling line at all times, and there is no interference with the fit or performance of the 
respirator. The in-mask sampling device (probe) shall be designed and used so that the air sample 
is drawn from the breathing zone of the test subject, midway between the nose and mouth and 
with the probe extending into the facepiece cavity at least 114 inch. 
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(7) The test setup shall permit the person administering the test to observe the test subject inside 
the chamber during the test. 

(8) The equipment generating the test atmosphere shall maintain the concentration of test agent 
constant to within a 10 percent variation for the duration of the test. 

(9) The time lag (interval between an event and the recording of the event on the strip chart or 
computer or integrator) shall be kept to a minimum. There shall be a clear association between the 
occurrence of an event and its being recorded. 

(1 0) The sampling line tubing for the test chamber atmosphere and for the respirator sampling port 
shall be of equal diameter and of the same material. The length of the two lines shall be equal. 

(1 1) The exhaust flow from the test chamber shall pass through an appropriate filter (i.e., high 
efficiency particulate or P I  00 series filter) before release. 

(12) When sodium chloride aerosol is used, the relative humidity inside the test chamber shall not 
exceed 50 percent. 

(1 3) The limitations of instrument detection shall be taken into account when determining the fit 
factor. 

(14) Test respirators shall be maintained in proper working order and be inspected regularly for 
deficiencies such as cracks or missing valves and gaskets. 

(b) Procedural Requirements. 

(1) When performing the initial user seal check using a positive or negative pressure check, the 
sampling line shall be crimped closed in order to avoid air pressure leakage during either of these 
pressure checks. 

(2) The use of an abbreviated screening QLFT test is optional. Such a test may be utilized in order 
to quickly identify poor fitting respirators that passed the positive andlor negative pressure test and 
reduce the amount of QNFT time. The use of the CNC QNFT instrument in the count mode is 
another optional method to obtain a quick estimate of fit and eliminate poor fitting respirators 
before going on to perform a full QNFT. 

(3) A reasonably stable test agent concentration shall be measured in the test chamber prior to 
testing. For canopy or shower curtain types of test units, the determination of the test agent's 
stability may be established after the test subject has entered the test environment. 

(4) Immediately after the subject enters the test chamber, the test agent concentration inside the 
respirator shall be measured to ensure that the peak penetration does not exceed 5 percent for a 
half mask or 1 percent for a full facepiece respirator. 

(5) A stable test agent concentration shall be obtained prior to the actual start of testing. 

(6) Respirator restraining straps shall not be over-tightened for testing. The straps shall be 
adjusted by the wearer without assistance from other persons to give a reasonably comfortable fit 
typical of normal use. The respirator shall not be adjusted once the fit test exercises begin. 

(7) The test shall be terminated whenever any single peak penetration exceeds 5 percent for half 
masks and 1 percent for full facepiece respirators. The test subject shall be refitted and retested. 

(8) Calculation of fit factors. 

(i) The fit factor shall be determined for the quantitative fit test by taking the ratio of the average 
chamber concentration to the concentration measured inside the respirator for each test exercise 
except the grimace exercise. 
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(ii) The average test chamber concentration shall be calculated as the arithmetic average of the 
concentration measured before and after each test (i.e., 7 exercises) or the arithmetic average of 
the concentration measured before and after each exercise or the true average measured 
continuously during the respirator sample. 

(iii) The concentration of the challenge agent inside the respirator shall be determined by one of 
the following methods: 

(A) Average peak penetration method means the method of determining test agent penetration 
into the respirator utilizing a strip chart recorder, integrator, or computer. The agent penetration is 
determined by an average of the peak heights on the graph or by computer integration, for each 
exercise except the grimace exercise. Integrators or computers that calculate the actual test agent 
penetration into the respirator for each exercise will also be considered to meet the requirements 
of the average peak penetration method. 

(B) Maximum peak penetration method means the method of determining test agent penetration in 
the respirator as determined by strip chart recordings of the test. The highest peak penetration for 
a given exercise is taken to be representative of average penetration into the respirator for that 
exercise. 

(C) Integration by calculation of the area under the individual peak for each exercise except the 
grimace exercise. This includes computerized integration. 

(D) The calculation of the overall fit factor using individual exercise fit factors involves first 
converting the exercise fit factors to penetration values, determining the average, and then 
converting that result back to a fit factor. This procedure is described in the following equation: 

Nn:~\br of cxcrciscs 
Overall Fb Factor = 

I f f l ; + ~ f f ~ i l j ~ + ~ ~ + l / ~ + J ~ ~ f , + l f  4 

Where ff,, ff,, ff,, etc. are the fit factors for exercises 1, 2, 3, etc. 

(9) The test subject shall not be permitted to wear a half mask or quarter facepiece respirator 
unless a minimum fit factor of 100 is obtained, or a full facepiece respirator unless a minimum fit 
factor of 500 is obtained. 

(10) Filters used for quantitative fit testing shall be replaced whenever increased breathing 
resistance is encountered, or when the test agent has altered the integrity of the filter media. 

3. Ambient aerosol condensation nuclei counter (CNC) quantitative fit testing protocol. 

The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (Portacount TM ) 
protocol quantitatively fit tests respirators with the use of a probe. The probed respirator is only 
used for quantitative fit tests. A probed respirator has a special sampling device, installed on the 
respirator, that allows the probe to sample the air from inside the mask. A probed respirator is 
required for each make, style, model, and size that the employer uses and can be obtained from 
the respirator manufacturer or distributor. The CNC instrument manufacturer, TSI Inc., also 
provides probe attachments (TSI sampling adapters) that permit fit testing in an employee's own 
respirator. A minimum fit factor pass level of at least 100 is necessary for a half-inask respirator 
and a minimum fit factor pass level of at least 500 is required for a full facepiece negative pressure 
respirator. The entire screening and testing procedure shall be explained to the test subject prior to 
the conduct of the screening test. 

(a) Portacount Fit Test Requirements. 
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(1) Check the respirator to make sure the respirator is fitted with a high-efficiency filter and that the 
sampling probe and line are properly attached to the facepiece. 

(2) Instruct the person to be tested to don the respirator for five minutes before the fit test starts. 
This purges the ambient particles trapped inside the respirator and permits the wearer to make 
certain the respirator is comfortable. This individual shall already have been trained on how to 
wear the respirator properly. 

(3) Check the following conditions for the adequacy of the respirator fit: Chin properly placed; 
Adequate strap tension, not overly tightened; Fit across nose bridge; Respirator of proper size to 
span distance from nose to chin; Tendency of the respirator to slip; Self-observation in a mirror to 
evaluate fit and respirator position. 

(4) Have the person wearing the respirator do a user seal check. If leakage is detected, determine 
the cause. If leakage is from a poorly fitting facepiece, try another size of the same model 
respirator, or another model of respirator. 

(5) Follow the manufacturer's instructions for operating the Portacount and proceed with the test. 

(6) The test subject shall be instructed to perform the exercises in section I. A. 14. of this 
appendix. 

(7) After the test exercises, the test subject shall be questioned by the test conductor regarding the 
comfort of the respirator upon completion of the protocol. If it has become unacceptable, another 
model of respirator shall be tried. 

(b) Portacount Test Instrument. 

(1) The Portacount will automatically stop and calculate the overall fit factor for the entire set of 
exercises. The overall fit factor is what counts. The Pass or Fail message will indicate whether or 
not the test was successful. If the test was a Pass, the fit test is over. 

(2) Since the pass or fail criterion of the Portacount is user programmable, the test operator shall 
ensure that the pass or fail criterion meet the requirements for minimum respirator performance in 
this Appendix. 

(3) A record of the test needs to be kept on file, assuming the fit test was successful. The record 
must contain the test subject's name; overall fit factor; make, model, style, and size of respirator 
used; and date tested. 

4. Controlled negative pressure (CNP) quantitative fit testing protocol. 

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit test method 
technology is based on exhausting air from a temporarily sealed respirator facepiece to generate 
and then maintain a constant negative pressure inside the facepiece. The rate of air exhaust is 
controlled so that a constant negative pressure is maintained in the respirator during the fit test. 
The level of pressure is selected to replicate the mean inspiratory pressure that causes leakage 
into the respirator under normal use conditions. With pressure held constant, air flow out of the 
respirator is equal to air flow into the respirator. Therefore, measurement of the exhaust stream 
that is required to hold the pressure in the temporarily sealed respirator constant yields a direct 
measure of leakage air flow into the respirator. The CNP fit test method measures leak rates 
through the facepiece as a method for determining the facepiece fit for negative pressure 
respirators. The CNP instrument manufacturer Dynatech Nevada also provides attachments 
(sampling manifolds) that replace the filter cartridges to permit fit testing in an employee's own 
respirator. To perform the test, the test subject closes his or her mouth and holds hislher breath, 
after which an air pump removes air from the respirator facepiece at a pre-selected constant 
pressure. The facepiece fit is expressed as the leak rate through the facepiece, expressed as 
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milliliters per minute. The quality and validity of the CNP fit tests are determined by the degree to 
which the in-mask pressure tracks the test pressure during the system measurement time of 
approximately five seconds. Instantaneous feedback in the form of a real-time pressure trace of 
the in-mask pressure is provided and used to determine test validity and quality. A minimum fit 
factor pass level of 100 is necessary for a half-mask respirator and a minimum fit factor of at least 
500 is required for a full facepiece respirator. The entire screening and testing procedure shall be 
explained to the test subject prior to the conduct of the screening test. 

(a) CNP Fit Test Requirements. 

(1) The instrument shall have a non-adjustable test pressure of 15.0 mm water pressure. 

(2) The CNP system defaults selected for test pressure shall be set at - 1.5 mm of water (-0.58 
inches of water) and the modeled inspiratory flow rate shall be 53.8 liters per minute for performing 
fit tests. 

(Note: CNP systems have built-in capability to conduct fit testing that is specific to unique work 
rate, mask, and gender situations that might apply'in a specific workplace. Use of system default 
values, which were selected to represent respirator wear with medium cartridge resistance at a 
low-moderate work rate, will allow inter-test comparison of the respirator fit.) 

(3) The individual who conducts the CNP fit testing shall be thoroughly trained to perform the test. 

(4) The respirator filter or cartridge needs to be replaced with the CNP test manifold. The 
inhalation valve downstream from the manifold either needs to be temporarily removed or propped 
open. 

(5) The test subject shall be trained to hold his or her breath for at least 20 seconds. 

(6) The test subject shall don the test respirator without any assistance from the individual who 
conducts the CNP fit test. 

(7) The QNFT protocol shall be followed according to section I. C. 1. of this appendix with an 
exception for the CNP test exercises. 

(b) CNP Test Exercises. 

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe 
normally for 1 minute. After the normal breathing exercise, the subject needs to hold head straight 
ahead and hold his or her breath for 10 seconds during the test measurement. 

(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply for 1 
minute, being careful not to hyperventilate. After the deep breathing exercise, the subject shall 
hold his or her head straight ahead and hold his or her breath for 10 seconds during test 
measurement. 

(3) Turning head side to side. Standing in place, the subject shall slowly turn his or her head from 
side to side between the extreme positions on each side for 1 minute. The head shall be held at 
each extreme momentarily so the subject can inhale at each side. After the turning head side to 
side exercise, the subject needs to hold head full left and hold his or her breath for 10 seconds 
during test measurement. Next, the subject needs to hold head full right and hold his or her breath 
for 10 seconds during test measurement. 

(4) Moving head up and down. Standing in place, the subject shall slowly move his or her head up 
and down for 1 minute. The subject shall be instructed to inhale in the up position (i.e., when 
looking toward the ceiling). After the moving head up and down exercise, the subject shall hold his 
or her head full up and hold his or her breath for 10 seconds during test measurement. Next, the 
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subject shall hold his or her head full down and hold his or her breath for 10 seconds during test 
measurement. 

(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the 
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count 
backward from 100, or recite a memorized poem or song for 1 minute. After the talking exercise, 
the subject shall hold his or her head straight ahead and hold his or her breath for 10 seconds 
during the test measurement. 

(6) Grimace. The test subject shall grimace by smiling or frowning for 15 seconds. 

(7) Bending Over. The test subject shall bend at the waist as if he or she were to touch his or her 
toes for 1 minute. Jogging in place shall be substituted for this exercise in those test environments 
such as shroud-type QNFT units that prohibit bending at the waist. After the bending over 
exercise, the subject shall hold his or her head straight ahead and hold his or her breath for 10 
seconds during the test measurement. 

(8) Normal Breathing. The test subject shall remove and re-don the respirator within a one-minute 
period. Then, in a normal standing position, without talking, the subject shall breathe normally for 1 
minute. After the normal breathing exercise, the subject shall hold his or her head straight ahead 
and hold his or her breath for 10 seconds during the test measurement. After the test exercises, 
the test subject shall be questioned by the test conductor regarding the comfort of the respirator 
upon completion of the protocol. If it has become unacceptable, another model of a respirator shall 
be tried. 

(c) CNP Test Instrument. 

(1) The test instrument shall have an effective audio warning device when the test subject fails to 
hold his or her breath during the test. The test shall be terminated whenever the test subject failed 
to hold his or her breath. The test subject may be refitted and retested. 

(2) A record of the test shall be kept on file, assuming the fit test was successful. The record must 
contain the test subject's name; overall fit factor; make, model, style and size of respirator used; 
and date tested. 

Part ,I/. New Fit Test Protocols 

A. Any person may submit to OSHA an application for approval of a new fit test protocol. If the 
application meets the following criteria, OSHA will initiate a rulemaking proceeding under section 
6(b)(7) of the OSH Act to determine whether to list the new protocol as an approved protocol in 
this Appendix A. 

B. The application must include a detailed description of the proposed new fit test protocol. This 
application must be supported by either: 

1. A test report prepared by an independent government research laboratory (e.g., Lawrence 
Livermore National Laboratory, Los Alamos National Laboratory, the National Institute for 
Standards and Technology) stating that the laboratory has tested the protocol and had found it to 
be accurate and reliable; or 

2. An article that has been published in a peer-reviewed industrial hygiene journal describing the 
protocol and explaining how test data support the protocol's accuracy and reliability. 

C. If OSHA determines that additional information is required before the Agency commences a 
rulemaking proceeding under this section, OSHA will so notify the applicant and afford the 
applicant the opportunity to submit the supplemental information. Initiation of a rulemaking 
proceeding will be deferred until OSHA has received and evaluated the supplemental information. 
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OSHA Respirator Standards, Appendix B- 1 

User Seal Check Procedures (Mandatory) 
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Appendix B-1 to § 191 0.134: User Seal Check Procedures (Mandatory) 

The individual who uses a tight-fitting respirator is to perform a user seal check to ensure that an 
adequate seal is achieved each time the respirator is put on. Either the positive and negative 
pressure checks listed in this appendix, or the respirator manufacturer's recommended user seal 
check method shall be used. User seal checks are not substitutes for qualitative or quantitative fit 
tests. 

I. Facepiece Positive and/or Negative Pressure Checks 

A. Positive pressure check. Close off the exhalation valve and exhale gently into the facepiece. 
The face fit is considered satisfactory if a slight positive pressure can be built up inside the 
facepiece without any evidence of outward leakage of air at the seal. For most respirators this 
method of leak testing requires the wearer to first remove the exhalation valve cover before closing 
off the exhalation valve and then carefully replacing it after the test. 

B. Negative pressure check. Close off the inlet opening of the canister or cartridge(s) by covering 
with the palm of the hand(s) or by replacing the filter seal(s), inhale gently so that the facepiece 
collapses slightly, and hold the breath for ten seconds. The design of the inlet opening of some 
cartridges cannot be effectively covered with the palm of the hand. The test can be performed by 
covering the inlet opening of the cartridge with a thin latex or nitrile glove. If the facepiece remains 
in its slightly collapsed condition and no inward leakage of air is detected, the tightness of the 
respirator is considered satisfactory. 

II. Manufacturer's Recommended User Seal Check Procedures 

The respirator manufacturer's recommended procedures for performing a user seal check may be 
used instead of the positive and/or negative pressure check procedures provided that the 
employer demonstrates that the manufacturer's procedures are equally effective. 
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OSHA Respirator Standards, Appendix B-2 

Respirator Cleaning Procedures (Mandatory) 
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Appendix B-2 to § 1910.134: Respirator Cleaning Procedures (Mandatory) 

These procedures are provided for employer use when cleaning respirators. They are general in 
nature, and the employer as an alternative may use the cleaning recommendations provided by 
the manufacturer of the respirators used by their employees, provided such procedures are as 
effective as those listed here in Appendix 8-2. Equivalent effectiveness simply means that the 
procedures used must accomplish the objectives set forth in Appendix B-2, i.e., must ensure that 
the respirator is properly cleaned and disinfected in a manner that prevents damage to the 
respirator and does not cause harm to the user. 

I. Procedures for Cleaning Respirators 

A. Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking 
diaphragms, demand and pressure-demand valve assemblies, hoses, or any components 
recommended by the manufacturer. Discard or repair any defective parts. 

B. Wash components in warm (43 deg. C [ I  10 deg. F] maximum) water with a mild detergent or 
with a cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be used to 
facilitate the removal of dirt. 

C. Rinse components thoroughly in clean, warm (43 deg. C [A10 deg. F] maximum), preferably 
running water. Drain. 

D. When the cleaner used does not contain a disinfecting agent, respirator components should be 
immersed for two minutes in one of the following: 

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately one milliliter of laundry 
bleach to one liter of water at 43 deg. C (1 10 deg. F); or, 

2. Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of 
tincture of iodine (6-8 grams ammonium and/or potassium iodide1100 cc of 45 % alcohol) to one 
liter of water at 43 deg. C (1 10 deg. F); or, 

3. Other commercially available cleansers of equivalent disinfectant quality when used as directed, 
if their use is recommended or approved by the respirator manufacturer. 

E. Rinse components thoroughly in clean, warm (43 deg. C [ I  10 deg. F] maximum), preferably 
running water. Drain. The importance of thorough rinsing cannot be overemphasized. Detergents 
or disinfectants that dry on facepieces may result in dermatitis. In addition, some disinfectants may 
cause deterioration of rubber or corrosion of metal parts if not completely removed. 

F. Components should be hand-dried with a clean lint-free cloth or air-dried. 

G. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary. 

H. Test the respirator to ensure that all components work properly. 
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OSHA Respirator Standards, Appendix C 

OSHA Respirator Medical Evaluation Questionnaire (Mandatory) 
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Appendix C to § 1910.134: OSHA Respirator Medical Evaluation Questionnaire (Mandatory) 

To the employer: Answers to questions in Section 1, and to question 9 in Section 2 of Part A, do 
not require a medical examination. 

To the employee: 

Can you read (circle one): YesINo 

Your employer must allow you to answer this questionnaire during normal working hours, or at a 
time and place that is convenient to you. To maintain your confidentiality, your employer or 
supervisor must not look at or review your answers, and your employer must tell you how to deliver 
or send this questionnaire to the health care professional who will review it. 

Part A. Section 1. (Mandatory) The following information must be provided by every employee who 
has been selected to use any type of respirator (please print). 
1. Today's date: 

2. Your name: 

3. Your age (to nearest year): 

4. Sex (circle one): MaleIFemale 

5. Your height: ft. in. 

6. Your weight: Ibs. 

7. Your job title: 

8. A phone number where you can be reached by the health care professional who reviews this 
questionnaire (include the Area Code): 

9. The best time to phone you at this number: 

10. Has your employer told you how to contact the health care professional who will review this 
questionnaire (circle one): YeslNo 

11. Check the type of respirator you will use (you can check more than one category): 
a. N, R, or P disposable respirator (filter-mask, non-cartridge type only). 
b. Other type (for example, half- or full-facepiece type, powered-air purifying, supplied-air, 
self-contained breathing apparatus). 

12. Have you worn a respirator (circle one): YesINo 

If "yes," what type(s): 

Part A. Section 2. (Mandatory) Questions 1 through 9 below must be answered by every employee 
who has been selected to use any type of respirator (please circle "yes" or "no"). 

1. Do you currently smoke tobacco, or have you smoked tobacco in the last month: YesINo 

2. Have you ever had any of the following conditions? 
a. Seizures (fits): YesINo 
b. Diabetes (sugar disease): YesINo 
c. Allergic reactions that interfere with your breathing: YesINo 
d. Claustrophobia (fear of closed-in places): YesINo 
e. Trouble smelling odors: YeslNo 
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3. Have you ever had any of the following pulmonary or lung problems? 
a. Asbestosis: YesINo 
b. Asthma: YesINo 
c. Chronic bronchitis: YesINo 
d. Emphysema: YesINo 
e. Pneumonia: YesINo 
f. Tuberculosis: YesINo 
g. Silicosis: YesINo 
h. Pneumothorax (collapsed lung): YesINo 
i. Lung cancer: YesINo 
j. Broken ribs: YesINo 
k. Any chest injuries or surgeries: YesINo 
I. Any other lung problem that you've been told about: YesINo 

4. Do you currently have any of the following symptoms of pulmonary or lung illness? 
a. Shortness of breath: YesINo 
b. Shortness of breath when walking fast on level ground or walking up a slight hill or incline: 
YesINo 
c. Shortness of breath when walking with other people at an ordinary pace on level ground: 
YesINo 
d. Have to stop for breath when walking at your own pace on level ground: YesINo 
e. Shortness of breath when washing or dressing yourself: YesINo 
f. Shortness of breath that interferes with your job: YesINo 
g. Coughing that produces phlegm (thick sputum): YesINo 
h. Coughing that wakes you early in the morning: YesINo 
i. Coughing that occurs mostly when you are lying down: YesINo 
j. Coughing up blood in the last month: YesINo 
k. Wheezing: YesINo 
I. Wheezing that interferes with your job: YeslNo 
m. Chest pain when you breathe deeply: YesINo 
n. Any other symptoms that you think may be related to lung problems: YesINo 

5. Have you ever had any of the following cardiovascular or heart problems? 
a. Heart attack: YesINo 
b. Stroke: YesINo 
c. Angina: YesINo 
d. Heart failure: YesINo 
e. Swelling in your legs or feet (not caused by walking): YesINo 
f. Heart arrhythmia (heart beating irregularly): YesINo 
g. High blood pressure: YesINo 
h. Any other heart problem that you've been told about: YesINo 

6. Have you ever had any of the following cardiovascular or heart symptoms? 
a. Frequent pain or tightness in your chest: YesINo 
b. Pain or tightness in your chest during physical activity: YesINo 
c. Pain or tightness in your chest that interferes with your job: YesINo 
d. In the past two years, have you noticed your heart skipping or missing a beat: YesINo 
e. Heartburn or indigestion that is not related to eating: Yes1 No 
f. Any other symptoms that you think may be related to heart or circulation problems: YesINo 
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7. Do you currently take medication for any of the following problems? 
a. Breathing or lung problems: YeslNo 
b. Heart trouble: YesINo 
c. Blood pressure: YesINo 
d. Seizures (fits): YesINo 

8. If you've used a respirator, have you ever had any of the following problems? (If you've never 
used a respirator, check the following space and go to question 9:) 
a. Eye irritation: YeslNo 
b. Skin allergies or rashes: YesINo 
c. Anxiety: YesINo 
d. General weakness or fatigue: YesINo 
e. Any other problem that interferes with your use of a respirator: YesINo 

9. Would you like to talk to the health care professional who will review this questionnaire about 
your answers to this questionnaire: YesINo 

Questions 10 to 15 below must be answered by every employee who has been selected to use 
either a full-facepiece respirator or a self-contained breathing apparatus (SCBA). For employees 
who have been selected to use other types of respirators, answering these questions is voluntary. 

10. Have you ever lost vision in either eye (temporarily or permanently): YeslNo 

1 1. Do you currently have any of the following vision problems? 
a. Wear contact lenses: YeslNo 
b. Wear glasses: YesINo 
c. Color blind: YesINo 
e. Any other eye or vision problem: YesINo 

12. Have you ever had an injury to your ears, including a broken ear drum: YesINo 

13. Do you currently have any of the following hearing problems? 
a. Difficulty hearing: YesINo 
b. Wear a hearing aid: YesINo 
c. Any other hearing or ear problem: YesINo 

14. Have you ever had a back injury: YesINo 

15. Do you currently have any of the following musculoskeletal problems? 
a. Weakness in any of your arms, hands, legs, or feet: YesINo 
b. Back pain: YeslNo 
c. Difficulty fully moving your arms and legs: YesINo 
d. Pain or stiffness when you lean forward or backward at the waist: YesINo 
e. Difficulty fully moving your head up or down: YesINo 
f. Difficulty fully moving your head side to side: YesINo 
g. Difficulty bending at your knees: YesINo 
h. Difficulty squatting to the ground: YesINo 
i. Climbing a flight of stairs or a ladder carrying more than 25 Ibs: YesINo 
j. Any other muscle or skeletal problem that interferes with using a respirator: YesINo 
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Part B Any of the following questions, and other questions not listed, may be added to the 
questionnaire at the discretion of the health care professional who will review the questionnaire. 

1. In your present job, are you working at high altitudes (over 5,000 feet) or in a place that has 
lower than normal amounts of oxygen: YesINo 
If "yes," do you have feelings of dizziness, shortness of breath, pounding in your chest, or other 
symptoms when you're working under these conditions: YesINo 

2. At work or at home, have you ever been exposed to hazardous solvents, hazardous airborne 
chemicals (e.g., gases, fumes, or dust), or have you come into skin contact with hazardous 
chemicals: YesINo 
If "yes," name the chemicals if you know them: 

3. Have you ever worked with any of the materials, or under any of the conditions, listed below: 
a. Asbestos: YesINo 
b. Silica (e.g., in sandblasting): YesINo 
c. Tungstenlcobalt (e.g., grinding or welding this material): YesINo 
d. Beryllium: YesINo 
e. Aluminum: YesINo 
f. Coal (for example, mining): YeslNo 
g. Iron: YesINo 
h. Tin: YesINo 
i. Dusty environments: YesINo 
j. Any other hazardous exposures: YesINo 
If "yes," describe these exposures: 

4. List any second jobs or side businesses you have: 

5. List your previous occupations: 

6. List your current and previous hobbies: 

7. Have you been in the military services? YesINo 
If "yes," were you exposed to biological or chemical agents (either in training or combat): YesINo 

8. Have you ever worked on a HAZMAT team? YesINo 

9. Other than medications for breathing and lung problems, heart trouble, blood pressure, and 
seizures mentioned earlier in this questionnaire, are you taking any other medications for any 
reason (including over-the-counter medications): YesINo 
If "yes," name the medications if you know them: 

10. Will you be using any of the following items with your respirator(s)? 
a. HEPA Filters: YesINo 
b. Canisters (for example, gas masks): YesINo 
c. Cartridges: YesINo 

I 1. How often are you expected to use the respirator(s) (circle "yes" or "no" for all answers that 
apply to you)?: 
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a. Escape only (no rescue): YesINo 
b. Emergency rescue only: Yes/No 
c. Less than 5 hours per week: YesINo 
d. Less than 2 hours per day: YeslNo 
e. 2 to 4 hours per day: YesINo 
f. Over 4 hours per day: YeslNo 

12. During the period you are using the respirator(s), is your work effort: 
a. Light (less than 200 kcal per hour): YesINo 
If "yes," how long does this period last during the average 
shift: hrs. mins. 
Examples of a light work effort are sitting while writing, typing, drafting, or performing light 
assembly work; or standing while operating a drill press (1-3 Ibs.) or controlling machines. 

b. Moderate (200 to 350 kcal per hour): YeslNo 
If "yes," how long does this period last during the average 
shift: hrs. mins. 
Examples of moderate work effort are sitting while nailing or filing; driving a truck or bus in urban 
traffic; standing while drilling, nailing, performing assembly work, or transferring a moderate load 
(about 35 Ibs.) at trunk level; walking on a level surface about 2 mph or down a 5-degree grade 
about 3 mph; or pushing a wheelbarrow with a heavy load (about 100 Ibs.) on a level surface. 

c. Heavy (above 350 kcal per hour): YesINo 
If "yes," how long does this period last during the average 
shift: hrs. mins. 
Examples of heavy work are lifting a heavy load (about 50 Ibs.) from the floor to your waist or 
shoulder; working on a loading dock; shoveling; standing while bricklaying or chipping castings; 
walking up an 8-degree grade about 2 mph; climbing stairs with a heavy load (about 50 Ibs.). 

13. Will you be wearing protective clothing and/or equipment (other than the respirator) when 
you're using your respirator: YeslNo 
If "yes," describe this protective clothing and/or equipment: 
- 

14. Will you be working under hot conditions (temperature exceeding 77 deg. F): YesINo 

15. Will you be working under humid conditions: Yes/No 

16. Describe the work you'll be doing while you're using your respirator(s): 

17. Describe any special or hazardous conditions you might encounter when you're using your 
respirator(s) (for example, confined spaces, life-threatening gases): 

18. Provide the following information, if you know it, for each toxic substance that you'll be 
exposed to when you're using your respirator(s): 
Name of the first toxic substance: 
Estimated maximum exposure level per shift: 
Duration of exposure per shift 
Name of the second toxic substance: 
Estimated maximum exposure level per shift: 
Duration of exposure per shift: 
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Name of the third toxic substance: 
Estimated maximum exposure level per shift: 
Duration of exposure per shift: 
The name of any other toxic substances that you'll be exposed to while using your respirator: 

I 19. Describe any special responsibilities you'll have while using your respirator(s) that may affect 
I the safety and well-being of others (for example, rescue, security): 

I / 
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OSHA Respirator Standards, Appendix D 
, 

(Non-Mandatory) Information for Employees Using Respirators When Not Required Under the 
1 Standard 
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Appendix D to 5 1910.134 (Non-Mandatory) information for Employees Using Respirators 
When Not Required Under the Standard 

Respirators are an effective method of protection against designated hazards when properly 
selected and worn. Respirator use is encouraged, even when exposures are below the exposure 
limit, to provide an additional level of comfort and protection for workers. However, if a respirator is 
used improperly or not kept clean, the respirator itself can become a hazard to the worker. 
Sometimes, workers may wear respirators to avoid exposures to hazards, even if the amount of 
hazardous substance does not exceed the limits set by OSHA standards. If your employer 
provides respirators for your voluntary use, of if you provide your own respirator, you need to take 
certain precautions to be sure that the respirator itself does not present a hazard. 

You should do the following: 

I. Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning and 
care, and warnings regarding the respirators limitations. 

2. Choose respirators certified for use to protect against the contaminant of concern. NIOSH, the 
National Institute for Occupational Safety and Health of the U.S. Department of Health and Human 
Services, certifies respirators. A label or statement of certification should appear on the respirator 
or respirator packaging. It will tell you what the respirator is designed for and how much it will 
protect you. 

3. Do not wear your respirator into atmospheres containing contaminants for which your respirator 
is not designed to protect against. For example, a respirator designed to filter dust particles will not 
protect you against gases, vapors, or very small solid particles of fumes or smoke. 

4. Keep track of your respirator so that you do not mistakenly use someone else's respirator. 
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1.0 OSHA STANDARD 1926.650(B) - 1926.652 
SUBPART P - EXCAVATIONS 

Company Safety Program 



PART I 

OC'CI~PAT~ON 1L S.\FETI .AND HE.\LTH SUBPART P 

ST-WDARDS AND INTERPRETATlONS 

1 

I 
SUBPART P-EXCAVATIONS 

1926.650 Scope: application, and definitions 
applicable to this subpart. 

1926.651 General requirements. 
1926.652 Requirements for protective sys- 

tems. 

Appendi'x A to Subpart P-Soil Classification 

Appendix B lo Subpart P-Sloping and Benching 

Appendix C to  Subpart P-Timber Shoring for 
Trenches 

\ 

Appendix D to  Subpart. P-Aluminum Hydraulic 
Shoring for Trenches 

Appendis E to Subpart P-Alternatives to Timber 
Shoring 

Appenciis F to Subpart P-Selection of Protective 
Systems 

Authority: Sec. 107, Contract Worker  Hours 
and  Safety Standards Act (Construction Safety 
Act) (30 U.S.C. 333); Secs. 4 ,  6, 8, Occupational 
Safety and Health Act of 19'70 (29 U.S-C. 653,655, 
657); Secretary of Labor's Order No. 12-71 (36 FR 
8'754), 8-76 (41 F R  25059), o r  9-83 (48 F R  35736), 
as applicable, and 29 CFR part 1911. 



1926.65&--SCOPE, APPLICATION, AND DEFINITIONS 
APPLICABLE TO THIS SUBPART. 

I 
( a )  Scope ond application This subpart applies to of hot-izontal levels or steps, usually wtth vertical 
all open e \ca \  ations made In the earth's surface or  near-\ert~c;ll  srlrfacr:: bet\\een levels 
E \ca i  3t10tls 23-e defined to tnclude trenches. 

I 

(b) Definitions applicable to this subpart. 

Accepted engineertng practices means t hose  
I-equtrements \vh~ch are compat~ble u t th  stnntlards 
of 131-actlct. I-equtred by a registerect professtonal 
engineer 

1 

Alurntnum Hydrovl,c Shoring means a pre-eilgl- 
neered shorlng system compr~sed  of alun-i~num 
h\.draultc c\ iinders (crossbl-aces) used In conjunc- 
t ton \\ l t  h et.ttcal rails (upr~ghts )  or hot-lzontal 1-atls 
(u aiers) Such system 1s tfestgned. spectf~cally to  
support the stdeualls of an excavallon and pt-elsent 
ca\ e-tns 

Bell-bottom pier hole means a tvpe  of shaft o r  
footing excavation, the bottom of \vhich is made 
l a ~ . g e r  than t h e  cross  section above to form a 

' bellecl shape. 

Cove-in means t.he sep:wation of a mass of soil o r  
rock material from the side of an excavation, o r  
the loss of soil from under a trench shield or sup-  
port system. and  its sutlden movement. into t h e  
esca\:ation, either by failing 01- sliding, in sufficient 
quantity so tha t  it could entrap, bury,  or other-  
wise injure ant1 immobilize a person. 

Competent person means one who  i s  capable of 
identifying existing and predictable hazards in t h e  
sut-roundings, o r  working conditions which a r e  
unsanitary, hazardous, o r  dangerous t o  employees, 
and who has authorization to take prompt correc- 
tive measures to  eliminate them. 

Cross braces mean the horizontal members of a 
5ho1-ing system installed pel-pendicular to the sides 
of t h e  excavation, the ends of which bear against 
either uprights o r  wales. 

Benching (Benching system) means a method of Excavation means any man-made cut, cavity, 
protecting employees fi-om cave-ins by excavating trench, or  depression in an  earth surface, formed 
the  sides of an excavation to form one or a series by ear th  removal. 
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( I I > ~ T I O \  11, 1t-1:r) \ V I ~  IIE ILIII 1926 6jofb) 
-- --- - - .- --- 

ST.LUD4KDS LUD INTERPRETATIONS 

Foces or sides n1l-,:lns t j ~ t '  \ -~ l . t i (* ;> l  0 1 -  inclined 
,,:I 1-1  11 S I I I . J ' : I I . ( + >  I . I . I ) . I I > P ~ ~  ;I.< ;i I-VSLI It of fbscav;3tion 
\\ %.)YIi 

Foi lure rnt':II15 I ht' bl-t3:lkd,qP. t~ispi:tc*elnent, 01. 
~ > ( L I . I ~ ~ ; I I N , I ) ~  Or>l;t~.~n:~t i ~ n  of n st1.11ct tir:jI member or  
i-t,nnt.c.t ion 3) ;IS 1 o t-ccluce it x 5t1-11clul-al integrity 
;,1111 its s~ll .q~o~'t  i \  r c.;~l)ahilit ies. 

H ~ Z O ~ ~ O L J ~  otmosphere means a n  atonlosphere 
\, 11ic.11 I-crlsg)n o f  \.wing esplosi\ . t>. flammable, 
I \ o i s o ~ ~ ~ ~ l ~ s .  c.o~.~.oi\ .c~. oxirlizing. irritnting. oxygen 
~ l ~ l ' i ~ i e n t .  t v.xic. ot- t i t  ht.r\vie harmful. nin?. cause 
tlt1;tth. illness. or  I I I ~ I I ~ ~ .  

~ b t k o ~ t  nie;ln:: t hc ;accidental ~.elea?e 01. failure of 
.i c.t-055 bl-:~ce. 

Protective system mean? 3 ~nethot l  of protecting 
employees from c21.e-ins. from material that could 
f : ~ l l  o r  ~ .o l l  fl-om ;In excavat ion face o r  in to  an 
t.>.ica\-ation: or from the collapse of adjacent st  t-uc- 
tu res .  Prorect i \ -e  .;ysten?s include support  sys- 
t ems ,  sloping ant1 benching systems.  shield 
s>.sten~s, anrl othei- systems that  pl.ovitle the nec- 
essn1.j. ~ ~ ~ ' o t e c t  ion. 

Romp means an inclined Ivalking 01. xvol-king sur- 
face that is used t o  gain access t o  one point from 
another .  and is constructed from earth o r  from 
structul-al matel-ials such as steel 01- ~vood. 

Registered Profession01 Engineer means a person 
who IS registered a s  a professional engineer in the 
s t a t e  xvhere t h e  ivork is t o  be performed.  
However, a professional engineer,  registered in 
any s t a t e  is deemed to be a "registeretl profes- 
sional engineer" within the meaning of this stand- 
a r d  when approving designs fo r  "manufactured 
protective systems" o r  "tabulated data" to  be used 
in interstate commerce. 

Sheeting means t h e  members of a shoring sys- 
tem that  retain t h e  ear th in position and in tu rn  
a r e  supported by o t h e r  members  of the  shor ing  
system. 

Shield (Shield system) means a structure that  is 
able  to  withstand t h e  forces imposed on i t  by  a 
cave-in and thereby protect emplovees within the  
structures. Sheilds can be permanent structures o r  
can be designed t o  be  portable and moved along as 
work progresses .  Addit ional ly,  shields can  b e  
either premanufactured or job-built in accordance 
with § 1926.652(~)(3) o r  (c)(l) .  Shields used in 
trenches are  usually referred t o  as "trench boxes" 
o r  "trench shields." 

Shoring (Shoring system) means a structure such 
ns 3 metal hydraulic, mechanical o r  timber shorillg 
syxt cni that  supports the  sides of an  excavation 
and lvhich is designed t o  prevent cave-ins. 

Sides. See "Faces." 

Sloping (Sloping system) means a method of pro- 
tecting employees from cave-ins by excavating to 
form sides of an excavation that a r e  inclined away 
from I he excavation so  a s  to prevent cave-ins. The 
angle of incline r equ i r ed  to p r even t  a cave-in 
varies with differences in such factors as the soil 
type. environmental conditions of exposure, and 
application of surcharge loads. 

Stable rock means natural solid mineral material 
that can be excavated with vertical sides and will 
remain intact while exposed. Unstable rock is con- 
sidered t o  be stable when the rock material on the 
side o r  s ides  of the escavation is secured against 
caving-in 01- movement by rock bolts or  by another 
protective system that  has been designed by a reg- 
istered professional engineer. 

Structvrol romp means a ramp built of steel or  
wood, usually used fo r  vehicle access. Ramps  
made of soil or rock a r e  not considered structural 
ramps. 

Support systeg means a structure such as under- 
pinning, bracing, or  shoring, which provides sup- 
port  t o  a n  adjacent  s t ruc ture ,  underground 
installation, or the sides of an excavation. 

T a b u l a t e d  d a t a  m e a n s  tables and  char t s  ap-  
proved by a registered professional engineer and 
used t o  design and construct a protective system. 

Trench (Trench excavat ion)  means  a narrow 
excavation (in relation t o  its length) made below 
the surface of the ground. In general, the depth is 
greater than the width, but the width of a trench 
(measured a t  the bottom) is not greater  than 15  
feet  (4.6 m). If f o rms  o r  o ther  s t ruc tu re s  a r e  
installed o r  constructed in an excavation so a s  t o  
reduce the dimension measured from the forms o r  
structure t o  the  side of the excavation t o  15 feet 
(4.6 m) o r  less (measured a t  t h e  bottom of t he  
excavation), the excavation is also considered to  be 
a trench. 

Trench box. See "Shield." 

Trench shield. See "Shield." 
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uprights rnc5;lnG i 1 1 ~ .  \.et.tic.nl 177en1be1.s of ;3 trench Wales means hot-izontnl members of a shoring 
i 5h01-in.? .;!..<ic3n7 1!1:1crtl ; I ?  cunti~i-t \\-ith the earth sys tem placed pal-allel t o  t he  excavat ion face 

;Inti ~ r . s ~ ~ n l l > .  ~~oilioni.l-1 so t hiit it~~livitlu;il mernbcrs \\-hose sides bear against the vert.ical members of 
110 nni c- i )ni :~t . l  ri1c.h ot I1e1.. l!pr.iyh~s placetl so that the sho~.ing s ~ ~ s t e n ~  or earth. 
incli\ i t l u ; i l  ~n i~mht . r s  :*~.t. c.lo.qely s~);lcetl. in contact 

I i t  11 111. i t 11  ~ ~ ~ ~ c ~ o r i l t c ~ t . t r ~ l  t o  ench othel-. ;Ire often 
c.;>lli~(I " ~ l > ( : ~ i  II,,V. .- 

1926 .651 -GENERAL REQUIREMENTS 

( o )  Surface encumbrances. I sul-l'ace en- erca\-ations shall be tlebigned by a competent 
cumbt-itnc.e.; t hilt at-e 1oc;ltetl so as to o-eiite a haz- pel-son. Struct.ural ramps used for access o r  
a~.tI to  ctnplr:)~.et>s .;hall be I-erne\-t\tl 01. suypo~.ted. egress  of equip~nent  shall be designed by a 

I ) ~ ~ . F ' . s s ; I I - ~ .  I o ~nl'egunt~tl employees. competent  person qualified i n  s t ruc tu ra l  
design. and shall be constructed in accordance 

(b) Underground installations. \\-ith the design. 

( I )  The e<tirn;ltctl location of utility installations. 
sllch ns :-ve\\-er-. telephone, fuel. electr.ic, \ ra ter  
lines. 01. a n y  olhel. untlet-gt.ount1 installatiot~s 
I hat I-ensonnbl) ma> be expect erl to be encoun- 
teretl dut.ing exca\.ation \\.ark. shall be clet.er- 
mined pi-iot. to openillg a n  esca\-ation. 

( 2 )  l l t i l i t x  compnnies 01. o\\nt.t..< shall be con- 
tacted \ \ . i t  hin establishetl or. custon1at.y local 
response t inies. atl\.ised of the 111-oposetl \\-ark, 
and askecl to  establish the location of the utility 
undet-ground installations prior t o  the s ta r t  of 
actual excavation. JVhen atility companies o r  

! ow.ners cannot respond to a request t o  locate 
undergl-ound utility installations ivithin 24 hours 
(unless a longer period is recluir-etl by s ta te  or 
local law), o r  cannot establish the exact location 

1 of these installations. the  en~p lo>e r  may pro- 
ceed, pro\.itled the en~ployer  does so ~ r i t h  cau- 
tion, and provided detection equipment or  other 
acceptable means t o  locate utility installations 
are used. 

I (3) When excavation ope~.ations approach the 
estimated location of un(lerground installations, 
the  exact location of t he  installations shall be 
determined by safe arlcl acceptable means. 

(4) While the excavation is open, undel-ground 
installations shall be  protected,  supported o r  
removed as necessary t o  safeguard employees. 

(c) Access and egress. 

(1) Structural romps. 

(i) Structural ramps that  a r e  used solely by 
employees as  a means of access o r  egress from 

(ii) Ramps and run\i;ays constructed of two o r  
more structul-al members shall have the struc- 
tural members connected together to prevent 
clisplac-ement. 

(iii) Stri~ctui-a1 rnen1be1-s used for ramps and  
t.un\\.ays shall be of uniform thickness. 

( i v )  Cleats 01- other appropriate means used t o  
connect 1*un\vax structural members shall b e  
attached to the  bottom of the runway or shall 
be attached in a manner to prevent tripping. 

€ 

(v)  Structural ramps used in lieu of steps shall 
be pt.ovided with cleats or other surface treat- 
ments on the  top surface to  prevent slipping. 

(2) Means of egress from trench excclvcrtions. A 
stairway, ladder,  ramp o r  other safe means of 
eg re s s  shall b e  located in trench excavations 
that  are 4 feet (1.22 m) or  more in depth so as  t o  
require no more than 2.5 feet (7.62 m) of lateral 
travel for employees. 

(d) Exposure t o  veh icu lar  t raf f ic .  Employees  
exposecl t o  publ ic  vehicular t raff ic  shall  b e  
provided with, and shall wear, warning vests o r  
o ther  suitable garments  marked with o r  made of 
reflectorized o r  high-\risibility material. 

(e) Exposure to fa l l ing loads. No emplojlee shall be  
permitted underneath loads handled by lifting o r  
digging equipment. Employees shall be  required 
t o  s tand  away from any vehicle being loaded o r  
unloaded to avoid being struck by any spillage o r  
falling materials. Operators  may remain in t h e  
cabs of vehicles being loaded o r  unloaded Ghen the 
vehicles are equipped,  in accordance w i th  
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ST\vI )AKI)S \ \ I t  IN'I'ERI'RET~'Tl0NS 

5 I(l?lYf.iOl l b ' ~ 6 ) .  t I? provitle ntleqilnle protection 
i 
; for  t he  opet-;atol. tlilring loatling nntl unloatling 

operat ions. 

I ( f )  Warning system for mobi le  equipment.  When 
mobile cq~i iyn len t  is opera ted  arljacent t o  an  
exca\-ation. 01- \\.hen such equipment is required to  
sppt-oach t he ctlge of nn excavation. and the opera- 

I t o r  tloes not hnve a clear and direct vie\\- of the  
i edge of the excavation. a \yarning sxsteni shall be 

utilizetl such :is b;~t.ricn(les. hand 01- mechanical sig- 
nals, or stop logs. If possible. (he  _ernrle should be 
a11'3y fl-om the excn\.at ion. 

(g)  Hazardous  a tmospheres .  

( 1 )  Testing o n d  Controls. I n  addition t o  t h e  
req~ri t -en~ents  set forth in subpal-ts D and E of 
this part (29 CFR 1926.50-19'36.101) to pl-el-ent 
exposure to  harmful levels of atn~osphel-ic con- 
taminants ant] to assu1.e acceptable atmosphel-ic 
conditions. the  follo~ving requirements  shall 
apply: 

( i )  W he]-e oxygen deficiency iat niosyheres 
containing less than 19.5 percet!t ohygen) o r  a 
hazat-dous atmosphere exists or  coold reason- 
ably be expected to exist, such as in excaya- 
tions in landfill areas  or  excavations in a reas  
where hazardous  subs tances  a r e  s t o r e d  
nearby, the  atmospheres  in t he  excavation 
shall be tes ted  before e m p l o ~ e e s  e n t e r  
escavat ions g r ea t e r  than 1 feet (1.2'2 m) in 
clept h. 

I 

(ii) Adequate precautions shall be taken t o  
prevent employee exposure t o  atmospheres 
containing less than 19.5 percent oxygen and 
other hazardous atmospheres. These precau- 
tlons include providing proper  ~.espiratot-y 
protection o r  ventilation in accoi-dance with 
subparts D and E of this par t   respective!^. 

(iii) Adequate pi-ecaution shall be taken such 
as providing ventilation, t o  prevent employee 
exposure to  an atmosphere containing a con- 
centration of a flammable ga s  in excess of 20 
percent of t he  lower flammable limit of t h e  
gas. 

(iv) When controls are  used that  a r e  intended 
to reduce t he  level of atmospheric contami- 
nants  t o  acceptable levels, tes t ing shall be  
conducted a s  often a s  necessary t o  ensure tha t  
the atmosphere remains safe. 

(2 )  Emergency rescue equipment 

( i )  Emergent!- rezc~lc:. ~ i j u i p t n r n t .  s ~ c h  as 
i:)reiithing ;~y~x~i- : i t r is .  n safety 1i;trness and 
line. 01. n bnskt:I s t r r lcher .  shall be re;>clily 
nvailable \\-llt.rc> haz;~l-rlous ;it nlospheric condi- 
tions exist or ma! t-cason;~bly be expected t o  
clc\-elop du1-in9 \\-o~.k in i l n  excs\.ation. This 
equipment shall be ilttent-let1 \\hen in ~tsc;. 

(ii) Employees ent er ing bell-bottom p ie r  
holes. or other similal- deep 2nd confined foot- 
ing. exc;l\ ations, :ha11 \\-ear a hsl-ness \vith a 
life-line stcut-el:. attnchctl to i t .  The lifeline 
shall be sepflrate from any line used to handle 
materials, nntl shall he individually att.ended 
at  all times \\-hile the employee wearing the  
lifeline is in the excavation. 

(h) Protection from h a z a r d s  a s soc i a t ed  w i t h  
w a t e r  occurnulation. 

( 1 )  Employees shall not ~vork in excavations in 
\\.hich there is accumulatetl water, or  in excava- 
tions in which \vatel- is accumulating unless ade- 
qua t e  precautions have been taken to protect 
employees against the hazards posed by water  
accumulation. The precautions necessary to pro- 
tect employees adequately vary ~vi th  each situa- 
tion. but could include special support or shield 
systems to protect from cave-ins, water removal 
to control th6 level of accun~ulat ing water ,  o r  
use of a safety harness and lifeline. 

(2 )  If \\-atel. 1s controlled 01- prevented from 
accumulating by the use of water removal equip- 
ment, the \vatel- removal equipment and opera- 
tions shall be monitored by a competent person 
to ensure proper operation. 

. (3)  If excavation \vork interrupts  the  natural  
drainage of surface water  (such a s  streams), 
diversion ditches, dikes, or  other suitable means 
shal l  be used t o  pi-event surface water  from 
entering the excavation qnd to provide adequate 
drainage of the area adjacent to the  excavation. 
Excavations subject t o  runoff from heavy rains 
\vill require an inspection by a competent person 
ancl compliance with paragraphs (h)(l) and (h)(2) 
of this section. 

(i) Stability of adiacent structures. 

(1) Where the  stability of adjoining buildings, 
walls,  o r  o the r  s t r u c t u r e s  i s  endangered  by 

. .  . 
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I 

I exc.;1\:11 i l ) l i  ~l~c,t-:ll ions. sr~l?l)(>t-t eli1s such as  
i s 1 1 i .  I i i .  I I - i i i  :h;3ll be 
1 ~~l-oviclc~~l I o i.ljsill-(. t h r  stnhility of' s11c.h strut- 
! t I I W S  i'ot- t 110 1. )1 .0 t~t . t  ion  of cmj.) lo~r~(~s.  
I 

1 
I 

I ( 2 )  E\c..l\ ;itton \)elo\\ t he  level of t h t  base o r  
I footing of any founrlatlon or  retarnlng \\all that 

coulrl be rensonnhl? e\y>ected to pose n hazard to  
enil)lo? trs sh:111 not hr pet niit tccl t7\crpl hen 

pose ;> haznrti by S;~llitig or rolling into ezc-31-2- 
tions. Pt.otection slinll  b~ p~.ovidetl by pI ;~ci t~g 
nnil keeping ~ u c h  m a t e r i ~ l s  o r  equipment a t  
1r;lr.t '3 feet (..GI rn) h-om the edge of ezc;t\.at ions. 
01- by the t re  of rct.tiinins devices that art. suffi- 
cient to pre\.cnt materi;ils o r  equipment I-~-on> 
f~l l in_r  01. 1.ollin9 into ezcnvations, or b>- a con>- 
lbinat ion of both if necess;il.!:. 

(i) A s~lppol-t system. such 3s underpinning, is (k) Inspections. 

provitled t o  ensurc t he  safely of employees 
itnd the st ~b i l i ly  of the st I-uct 111-e: 01- ( 1 )  Daily inspections of exca\-ntions, the ntlja- 

cen t  a reas ,  ant1 protect ive sy s t ems  shall b e  

(ii) The ezc:avatinn is in stable t.ocli: or  made by 3 competent person for evidenre of a 
situation that  could rewlt  in possible cave-ins, 

(iii) .A reg i~ te rec l  profescionnl engineer  has indications of failure of protective systems. haz- 

appl-o\.ed the detel-mination that the 5tructul-e a~.tfous atmospheres, or ot he1 hazardous condi- 

is sufficiently renio\:etl from the excavation so tions. .An inspection shall be contlucted by t he  

3: to be unaffected by the  exca\.ation activity; competent person prior to the s ta r t  of \ ~ o r k  and 
as  needed thi-oughout the shift. Inspections shall or also be niade af ter  e\.el-v rainstorm or other haz- 
a1.d rnct-easrng occurrence These lnspections a r e  

( 1 ~ )  A i-eglstere(1 ~ l - o f e s s l o ~ ~ l  engllleet. h a s  
o,,jJ I.equlred \\ hen enlployee elposure can be approxed the cletermlnatlon that such excaba- reasonably ant lclp,~ted tion \\ ork \\ 111 not pose 3 hazard to employees 

( 3 )  Side\\ alks .  pa\.ernents,  ant1 appu r t enan t  
structure shall not be undermined unless a sup- 
port system or  another methocl of PI-otection is 
provided to protect employees from the possible 
collapse of such structures. 

(1) Protection of employees from loose rock or 
soil. 

( 1 )  Adequate protection shall be provided t o  
protect employees from loose rock o r  soil tha t  
could pose a hazard by falling or  rolling from an 
excavation face. Such protection shall consist of 
scaling to  remove loose material; installation of 
protective barricades a t  intervals a s  necessary 
on the face t o  stop and contain falling material; 
o r  other means that provide equivalent protec- 
tion. 

(2) Employees shall b e  protected from exca- 
vated or other materials o r  equipment that  could 

(2)  Whe1.e the competent pel-son finds evidence 
of a situation that  c-oulcl result in a possible cave- 
in. indications of failul-e of protective systems, 
hazardous atmospheres, or other hazardous con- 
ditions, exposed employees shall be removed 
from the hazarclogs area until the necessary pre- 
cautions have been taken to ensure their safety. 

(I) Fall protection. 

(1 )  Where employees or equipment are required 
or permitted t o  cross over excavations, walk- 
ways or  bridges with standard guardrails shall 
be provided. 

(2) Adequate barrier physical protection shall be  
pro\:ided at all remotely located excavations. A11 
\yells, pits, shafts ,  etc., shall b e  barricaded o r  
covered. Upon completion of exploration and  
similar operations, temporary wells, pits, shafts, 
etc., shall be backfilled. 

1926.652-REQUIREMENTS FOR PROTECTIVE SYSTEMS 

(a) Protection of employees in excavations. sys tem designed in accordance with paragraph 
(b) o r  (c) of this section except when: 

I ( 1 )  Each employee in an  excavation shall be pro- (i) Excavations a r e  made ent i rely i~ s tab le  
tected from cave-ins by a n  adequate protective rock; or 

t 
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(ii) Escnvnt ions ;~rt. It>.<:, I h:in 5 feel i I .5?m) in 
I riel)~Ii anrl e.xnmin:~lion of the gl.nt~ncl h!, 3 

cornpckt~nt I>el's~!n pro\ itlcs no  inclit.;lt inn of 3 

potenl in1 ca\.c-.in. 

(2)  Protective s!:;tern< shall hn\.e the c-apncity to  
yesist \\-ithoi~t fkil~lrr ;ill Iont3.q th;tt are intended 
01- coirltl I-ca.ionabl!- be r\pect ell to hr applied or  
11-ansmittecl to  the system. 

(b)  Design of sloping and benching systems. The  
. slopes ant1 configur.;itions of slopi~ig ant1 benching 

' syst.enis sli~11 be selccletl nntl constrt~cted by the  
emplojer  01. his tlesignee :lncl shall be in accortf- 

.. 5 : :  I ance \\-it11 the ~.eqt~irements  of parnpaph (b)(l); or, 
I 
! in t he  altel.n;ati\-e. paragl'aph (b)i2!: or.  in t h c  

alternative. pal-ngrnph (bIt3). 01.. in the nlterna- 
tive, p31.3gr3ph (b)i-1). as follo\vs: 

(1 ) Opt~on (1  )-Allowable configurations ond 

slopes. 

affect the selection of A sloping or benching 
system tiralvn from such tlnta: 

( b )  Identification of the limits of use of the 
data .  to include the magnitude ant1 config.- 
[]ration of slopes determined to he safe: 

(c) Ezplanntol-y information ;ls may be nec- 
essay! to aid t he  usel- i n  making a correct 
selection of a protective sys tem from the  
clat a. 

(iii) At least. one copy of the  tabulated data  
lvhich identifies the  registered professional 
eng inee r  ~ v h o  approved t he  d a t a ,  shall be  
maintained at t he  jobsite (luring construction 
of t he  protective system. After that time the  
data  may be storetl off the jobsite. but a copy 
of t he  data shall be matle a~a i lab le  to  the Sec- 
I-etal-y upon request. 

(I) E ~ c n \  atlons shall be slopetf at an  a n ~ l e  not ( 4 )  Option (4)-Design by a registered profes- 

steeper  than  one ant1 one-half  hor rzont~1  t o  sionol engineer. 

one vert~cal  (31 degrees n~easutecl from the  
hol-~zontal), unless the  employe^. uses one of (i) Sloping and benching systems not utilizing 
the other options ltstetl belon. Optton (1) or Option (2) or  Option (3) under 

paragraph (b) of this section shall be approved 
(ii) Slopes specified In pal-agraph (b)(l)(i)  of by a reglstejetl professional engineer. 
this section, shall be excavated to form config- 
uratlons that  a r e  in accorclance \vith the slopes (ii) Designs shall be in written form ant1 shall 
shonn for T y p e  C so11 in Appendix B to  this include at least t he  folio\\ ing: 
subpart. 

(a)  The magnitude of the slopes that  were 
(2) Option (2)-Determination of slopes and con- de t e rmined  t o  b e  safe  for t h e  part icular  
figurations using Appendices A and B. Maximum project; 
allo\vable slopes, and allo\vable configurations 
for sloping and benching systems, shall be deter- ( b )  The  configul-ations t h a t  we re  de te r -  
mined in accordance with t h e  conditions and  mined to be safe for the particular project; 
requirements s e t  forth in appendices A and B to  and 
this subpart. 

( c )  The ident i ty  of t he  regis tered profes- 
(3)  Option (3)-Designs using other tabulated sional engineer approving the design. 
data. 

(iii) A t  least one copy of the  design shall be 
( i )  Designs of sloping o r  benching sys t ems  maintained a t  t h e  jobsite a-hile t h e  slope is 
shall be selected from a n d  be in accordance being constructed. After that time the design 
with tabulated data, such a s  tables and charts. need not be at t he  jobsite, but a copy shall be 

made available t o  t he  Secretary upon request. 
(ii) The tabulated data shall be in written form 
and shall include all of the  follotving: (c) Design of support systems, shield systems, and 

other protective systems. Designs of support sys- 
(a) Identification of t h e  parameters  t h a t  tems shield systems, and other protective systems 

Change 10 185 1926.652(c) 



.;hall be e lec te t l  and constl-ucted by thc employer 
his r les ig~~ee ant1 shall be in nccorcli~nce Ivith the 

'requirements of pa~ ig raph  (c)( l ) ;  o ~ .  i n  the alter- 
native. paragraph  (c)(2); 01.. in the a l te rna t i \~e .  

i ,pa1.3_e1.i1ph (cj(;?): or. in  the alternati\.e. p31-ag1-aph 

:(c)(-l) as fullo\\s: 

( I )  Option (1)-Designs using appendices A, C 
and D. Designs for t imber shoring in trenches 
shall be determined in accordance \ \ - i t  11 the con- 
(litions snct reqrtirements s e t  forth in appendices 
.A and C to  this  ~11bpa1-t. Designs for aluminum 
h_\draulic shor ing  shall be  in accordance with 
paragraph !c)(S) of this section. but if manufac- 
i.urer's tabulated data cannot be utilized. designs 
shall be in accorclance \vith appendix D. 

t a! l(lentificat ion o f  I he Itaramt?t r1.s 1 hat 
;~f iect  the selection of n 1)t.otectivc' <xrtc.bni 
(11-~\vn from r;r~ch ~lf t ; l :  

( h ?  l(lentific;~t inn of the limits of usr of t ht! 
data; 

( c )  Explanatory inff!rmntion 2s ma\- be nec- 
essary to aid the user in making a co1.1-ect 
selection of a pl-otective sys tem from the  
data. 

(iii) At least one cop! ol' the  labulatetl data ,  
which ident i f i e  the 1.egiste1-ed professional 
engineer  \vho i~pprove(l  t h e  da t a .  shall  be 
maintained 3t the jobsite d t~r ing  construction 
of the protective systeni. After that time the 
data may be stored off the jobsite, but a copy 

(2)  Option (2)-Designs Using Monufo:turer's Tob- of the data shall be made available to the Sec- 
uloted Doto. retary upon request 

(i) Des~gn of support systems, sh~eld systems, 
(4 )  Option (4)-Design by a registered profes- or other  protective sys t ems  that a r e  d r a n  n 

from manufacturer's tabulated data shall be in sionol engineer. 

accol-(lance \i ~t h all specificat~ons. recommen- 
datlons, and limitations issued or made by the 
manufacturer. 

(ii) Deviation from the  specifications, recom- 
mendations, and I~mitations issued or made by 
the manufacturer shall only be alloived after 
t he  manufac turer  i s sues  specific \vl-itten 
approval. 

(iii) Manufacturer's specifications, recommen- 
dations, and  limitations, and manufacturer's 
approval t o  deviate from the specifications, 
recommendations, and limitations shall  be in 
wri t ten f o r m  a t  t h e  jobs i te  d u r i n g  con- 
struction of the  protective system. After that 
time this d a t a  may be s tored off t he  jobsite, 
but a copy shall be made available t o  t he  Sec- 
retary upon request. 

(3) Option (3)-Designs using other tabulated 

data. 

(i) Support s\.stems, shield systems, and other 
protect ive s y s t e m s  not util izing Option 1 ,  
Option 2 o r  Option 3. above, shall be approved 
by a registered professional engineer. 

(ii) Designs sh5ll be in ~vri t ten form and shall 
include the following: 

(a)  A plan indicating the  sizes, types, and 
configurations of the materials to be used in 
the protective system; and 

(b) The ident i ty  of the regis tered profes- 
sional engineer approving t he  design. 

(iii) At least one copy of t he  design shall be  
maintained a t  t he  jobsite during construction 
of the protective system. After that time, the  
design may b e  stored off t h e  jobsite, b u t  a 
copy of the design shall be made available t o  
the  Secretary upon request. 

(d) Materials and equipment. 
(i) Designs of support  systems,  shield sys- 
t e m s ~  Or other protective systems be (1) Materials and equipment used for protectise 
selected from and be in accordance with tabu- systems shall be free from damage or  defects 
lated data, such as tables and charts. tha t  might impair their proper function. 

{ii) The tabulated data shall be in written form ( 2 )  Manufactured materials and equipment used 
and include all of the following: for protective sys tems  shall be used and main- 
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tninetl I I I  ; I  rn:tnntXl- lh;it is co11sis11~11r \\.ith t l i ~ ~  
~ ~ ~ c I > I ~ ~ I I I ~ I I ~ ~ : I (  I i ) l t <  of' 1 lit> 1 1 1 ; 1 1 ~ 1 1 i ~ ~ e ~ t  I I ~ I > I . .  ; I I I I ~  11) :I 

n1;)nnc.l- t11:lt \\ i l l  p~.P\-r>nt c~nl) lo\ . t~t-~ c ~ ~ l ! o s ~ ~ ~ - e  to 
h:~z;tl-tlz. 

(3) \Yhen I I ~ ; I ~  I:I.I;II 01. c q ~ ~ i p ~ ~ i e t i t  t h:)t is I I ~ P C I  1.o1- 
~j~-otect  ive .-;).st ems is tlarnagt.cf. ; I  co~nlwtent  
pt'l'son shall esr~lninc> I hi. mnle~.inl 01- equipment 
; t ~ l t l  c.\-nl~~;ttt. i t  :;. suit;lbility 1'01. (-!)lit I ~ I J ~ ~ I  use. I I' 
t h e  cnlnpet el11 1)trson csnnot sssti1.e t he mnteri;~l 
o r  eq~~ ipn i cn t  is ahlc to s ~ ~ p p o l - t  the intericled 
lo3ds or is ot Ilrr\vise st~it;lble for s t fe  ow,  then 
511ch mnteri:~l or  eq~iil>mcnt sh;-111 he re~novet l  
from serv ice .  anti shall  be c:\-alr~ated ant1 
3ppl.oved hj. n registered professional en~ inee l -  
before being I-ettirnetl to service. 

(e) instollation and removal of support 

( 1  ) Generol. 

( I )  Membct-s of suppor t  sx s t en i s  shell  be 
secul.ely connecteci together t o  prevent slicl- 
ing. falling. kickot~ts ,  o r  o the r  PI-edictable 
failure. 

(ii) Suppoi't systems shall be  installecl ancl 
I-emoved in a manner that protects eniployees 
from cave-ins, stl-uctural collapses, or  from 
being stl.uck by members of the  suppol-t sys -  
tem. 

(iii) Indil-itlual membel-s of support sys tems  
shall not be subjected to  loads exceeding those 
which those membei-s \\.ere designed to with- 
stand. 

(iv) Befoi-e temporary removal of individual 
members begins, additional precautions shall 
be taken t o  ensure the  safety of employees, 
such as installing other structural membei-s t o  
carry t he  loads imposed on t he  support sys -  
tem. 

(v) Removal shall begin at ,  and progress from, 
the bottom of the excavation. Members shall  
be released slowly so as t o  note any indication 
of possible failure of t he  remaining members  
of the s t r u c t u r e  o r  possible  cave-in of t h e  
sides of t he  excavation- 

(vi) Backfilling shall progress  together with 
the removal of support systems from excava- 
tions. 

( 2 )  A d d i t i o n o l  requ i rements  for support  systems 

for trench excovotions. 

( i )  F,scn\.ntion of mnt ?rial {I - )  n level no ~ t . c ; ~ t t ~ r .  
I hnn -Z fect I . ! i l  m )  ht~lo\i. the hottom 01' i hc 
~nemhel-s of ;I sul)po~-i syst t.n1 shall be j,ct.~~iit - 
l ed .  b r ~ l  onl!: if f hc s y z t e n ~  is tiesignttl to  
resis t  the 1'01-ces cn lc~~ln t  ed for t he  1'1111 tlept h 
uf t he  11-c.nch. nntl there 31.e n o  inciic;i~ i t )n i  
\\.bile the trench is open of a possible loss 1,1' 
soil from behind or  belo\\- the bottom vl' t Iie 
s ~ ~ p p o r t  system. 

( i i )  Inst;~llnlinn of n 511ppol.t s>-sten1 sli:+ll I)tr 

closel!. coordin:~letl i t h  the  e r c s \ . ; ~ t i o ~ ~  0 1 '  
t 1-enches. 

(1) Sloping a n d  benching systems. Emplo~.ees shrill 
tiot be permittetl t o  \vork on the faces of ~lol~pi l  ot- 
benched  excavat ions at levels abo\-e  o t h e r  
employees except \\.hen employees n t  the lo\vel- 
levels a,-c aclequat el?. prc)tectetl from the hnz;~rtl c~f 
fnllirlg, rolling. 0 1  r-licling material 01- eclt~il)ment. 

(9) S h i e l d  systems. 

( 1 ) General 

( i )  Shield sy s t ems  shall not be  subjectetl t o  
loacls esceetling those lvhich t he  system \\.as 
designed to wit listand. 

d 

( i i )  Shielcls shall be installecl in a manner t o  
restrict l a t e~a l  o r  other hazardous mo\.enier,t 
of the  shield in the  event of the  applicatiolt of 
sudden lateral loads. 

( i i i )  Employees shall  be protected from t h e  
hazard of cave-ins when enter ing or esiting 
t he  areas protected by shields. 

(iv) Employees shall not be allo\ved in shields 
when shields a r e  being installed, remotecl, o r  
moved vertically. 

(2) Additionol requirement for shield systems used 
in trench excavations. Excavations of earth mate- 
r ia l  t o  a level not g r ea t e r  than -3 feet (.61 m) 
below the bottom of a shield shall be  permitted. 
but  only if the  shield is designed to resist t h e  
forces calculated for the full depth of the trench. 
and there a re  no indications while the trench is 
open  of a possible loss of soil f rom behind o r  
below the bottom of the shield. 
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( 2 )  . lpplication. This nppendix ill)l~ltr.s I\ I1e.n :I -It~yrinc ~r 
benching .;? zt rm 1.5 tlesiync3tl rn :~ccnrtlnn! r \r i t  h t lie rr lpl t  t.. 
iner1t.C set Ibrth in 3 19'6 6-'12t btc'l! J .  .I mt.c hq11 *)I' i11.1.1tr< ~i-nn 
lor rr11liloyt.e.~ from cn\-c-in.<. This :~ j tp (*n , I~ \ :  .11sn :~pl~ l t t~ . s  

' 11-hen limbel- shorin!: 1 ; ~  erc-;~\'ntia~n.; i . ~  ~ F I C I I C ' I  :iz ;I n ~ + t h o ~ l  
of PI-otecrion from csvr.in5 11-1 :I(-cortl:lnrcb \ \ I t  h ;~pprn t l i \  (.' 1 0  

s ~ ~ b p ; a r ~  1' (11' p:~rt J!YX. a1111 he11 :~I~ i in in t i~ i~  l~)-tIi..~i~lic sh8~1.. 
ing i .  d c s i ~ n c d  In ;ic.cordilnre \\ i t  h :appt>ntli.\ 1) 'Thi.- .41111(,1t. 

: dis also ; tppl~es if other protect I \  c ?!-sreins :O.L> ~ l r c ~ g ~ l c v i  ;111#1 ' 
selerteti for use  from ~ l a t a  prepare11 in a~-co~.~ l : tnce  \\ 1111 ~ h r  
requi ren~ents  set Corth in 3 1926.6~)'Ltc.). anii r h r  rlzr n i  tht, 
data is predicated on the use of the soil cla<iilic:itioi1 sy.rtt.111 
set forth in thtz ~1)pcndix. 

th)  Definitions. The ticfinit ions 2nd r.s:1inl)lt~s pi \  rtl belo\\ 
at-e based 011. in \vholc or i r ~  payt. [he  Soll~)\ving: .Anlrritnn 
Society for Testin? hlntt.ri;~ls ( . ~ S T ~ I I  St:intlat-(1.; L)t.ij>-x.j 
ant1 D'2-188: T h e  Unif~ed Soi l s  ('lassil'icatton S ~ - : t r t ~ l .  The 
C.S. Department ol .A.ericiilt~~i-t-~ IL!SD;\) Tt,\tt11-.11 C'lr)s.:i- 
Sication Scheme:  :and T h e  i \ ' a [ i t ) ~ ~ . ~ l  I3tirr;111 ~~i St:ttt,l:~~.~l.i 
Report ESS- 121. 

Cemented sot1 medns A sot1 in u h ~ c h  the p.iittcles nrc. heltl 
together b a chemical agent  211ch talctun1 ( . i t  b1111ate 
such that a hand-stze sample cannot be cru>hetl into p o ~ ~ l r i  
or ~ndi\ idual  5011 pat l iclc~ b\ linpet preb-u~e 

Cohesive soi l  means clay ( l ine grained soil). o r  soil n i th  a 
high clay content. \r.hich has cohesive strength. Cohesive soil 
does not crumble, can be excavated \1-ith vertical sidesloprs. 
and is plastic \<hen moist. Cohesive soil is hard to break up 
when d r y .  a n d  exhib i t s  s ignif icant  cohesion \ \ -hen ~ l t b -  
merged. Cohesive soils include clayev silt. sandy clay. silty 
clay, clay and  organic clay. 

Dry so i l  means  soil that  d o e s  not e\hrbit v ~ s i b l e  stgnb of 
morsture content. 

F i ssured  means  a soil mater ia l  that  has a t e n t l t n c ~ ~  to 
break along definite planes of fracture with little resistance. 
o r  a mater ia l  t h a t  exhibits  open  cracks, such  a s  tension 
cracks, in a n  exposed surface: 

Granular  so i l  means gra\.el, sand, o r  silt. Icoarse grdined 
soil) with little o r  no clay content. G r ~ n u l a r  soil has  n o  cohe- 
sive strength.  Some moist g ranular  soils e l h i b ~ t  apparent  
cohes~on. Granular  so11 cannot  be  molded 11 hen  moist and 
crumbles eastly when dry. 

Layered s y s t e m  means t w o  o r  more dtstinctly different 
soil or rock t y p e s  arranged in layers. Micaceous s e a m s  or  
weakened planes in rock o r  sha le  a re  considered lalered.  

Moist soil means a cond~tion In which a soil looks and feels 
damp. Moist cohesive soil can  easlly be shaped in to  a ball 

1926.6S2 Appendix A 

t'l:ict iu Inzni1.i 3 prn)wl.t\- of n SQII \\ hirh ;\llo\\s I hr slii) to 
I>t. ~lr l*>l .nl*-~l  rlr ~ i l i ~ l t l ~ d  \ \ i t f l ~ ~ ~ i l  ~ . I - : I c ~ I I > ~  01- :ip~~rc~ci;~blcs \ 01- 
I J I l l t - '  t 11.411~~ 

S: i tu r ;~ ted  so i l  n ~ e a n s  3 $oil tn which the \oirl> a r r  frllcd 
\vith \ \ : t t r~ ' .  Satrlration 11-\ne? not require fl111v S:IIIII.;II ion. ur 
ntb:lr >:it ~ ~ r : t t  ion. i . ~  nt.c-rsar\ for t h e  proper ~rzt- I?! inzt 1.u. 
Inent.;. such : I .  n pocket penetl.ometei- o r  shcser vat>(*. 

Soil clnzsification s?.stern nlrnns. for thc I)url)osc (tf this 
.il~b\>:irt. ;I m?rhotI of ~3rcgortzing soil ant1 rc~ck clc*i~t).stt.~ in a 
l1irrarch.v of S tab le  Koc-k. T! pr -4. Ty~)tb E. :and TJ pe C .  in 
i l ec rex l~ tg  nt.11~1- of sinhilit? The cntcgoriez 31-r ~letc.~-~, l i~let l  
hasctl on nn , ~ n a l y s i s  of t h e  PI -oper t ies  nnd prvforrn:,ncr 
chnt.:lt-teristn-c tif the clepositz ;ind the  envii-t)tln1ental condi- 
ttons of e \pasnre .  

St:ahlc rock means natui-al solitl mincr ;~ l  m;irter th;it r a n  
be r \cav :~re* l  ivith \ . e r t ~ c ; ~ l  .citlcz anti I.emnln Iittact \\bile 
e r p o s e ~ l  

S~thtnrrpt-d soi l  means xotl 1r-hic.h is u~idcr\vate~- 01- is fvrc 
seeping. 

T! pe .A mean.i cohcsivc ioils \ \ i t  h an uncot~f~netl cornpi-ys- 
s ive  5 l r t n ~ t h  of 1.3 ton per sqltart. Coo1 I tz1.1 114-I LPa) 01- 

et.catczr. E \ : ~ n i p l e s  of c o h e z ~ \ e  ;oils a r e :  c l ;~y .  s i l ty cI;r?-. 
sand: clav. cla? loam and.  in some caxrs. tilt- tl;~y Icsttn :ill11 

santly clny lonm. Cen~entet l  soils such 2 s  cal~cht. ant1 h;~~.tll)nn 
a r e  alio cl)nsideretl T!-pe .a. Hon.evei-. no soil is T?-l~e X if: 

t i )  The soil i s  fissured: or 

( i i )  The soil is subject to vibration frorn ht.avx t~.affic. pile 
dr.i\-ins. or. similar effects: 01- 

i i i i )  The so11 h a s  been pt.eviously distur.bed: or 

( iv )  The soil i s  part of a sloped. layered system \\-here t h e  
lavers dip into t h e  esca\-ation on a slope of four horizontal t o  
one  vertical (1H:I C.) or  gl-rater: o r  

1v) T h e  m a t e r i a l  i s  subject  t o  o t h e r  factors tha t  \vvultl 
require tt to be classified as a less s table material. 

Type  B means: 

( i )  Cohestve soil \\ ith an unconfined conlpre.;sisc s t rength  
grea te r  than 0.5 tsi (48 hPa) but less than 1.3 tsf (1-1-1 kPa); 
o r  

( i i )  Granular cohesionless soils inclutling: angular g rave l  
(similar to crushed rock), silt. silt loam, santly loan1 and. in  
s o m e  cases. silty clay loam and sandy clay loant. 

( i i i )  Previouslv disturbed soils except those uhich would 
otherlvise be d a s s e t l  a s  Type C soil. 

( i v )  Soil that meets  t h e  unconfined compres.iive s t rength  
o r  cementation requirements for Type .A. but is fissured 01- 

subject  to  vibration: w 

(v) Dry rock t h a t  is  not stable: o r  .. - 
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1 1 i )  3l;iierial thnt I.: pnrt nf a slr>peti. 13ye1-cil sy.clern 
\\ herc the I;>yr~-.c clip inlo the rxc.>\alioll nn ;a ilniw less slrci? 
than f011r hc~rizo~>tal Ic) one vrrt  leal (1H:l\'!. b11t !)111!. i f  the 
nl;lte~.lal \vu<~lrl other\\i.ie he clnssified as T \ p e  I!. 

t i )  Cohc.;i\-e .:oil \vith an unc:ollfineli c.umprc;si\-e strenflh 
of 0.5 tsf 1.1s kFa! or l e s :  or 

( i i )  Granular soils including .p-a\.el. sand. anti loamy sand. 
01' 

( i i i )  Submf.rged zoil or soil from \\hicI, \ \ a t e r  is 1-1-eely 
srep~ng; or 

( i \ )  Submerged rock that 1s not stable. or 

( v )  Material in a sloped. layered s ~ s t e m  \r.here the layel-s 
(lip into the excavation or a slope of four horizontal to  one 
vertical (3H:lL') or steeper. 

Unconfined compressl\e s t r eng th  means the  load per 
unlt area a t  \\ h ~ c h  a so11 n 111 fall In compres~~on  I t  cnri be 
determined b~ laborator) testlng.  or estllnateti In the field 
u s ~ n g  a pocket penetrometer. b thumb penetration rest.;. 
and other methods 

\Yet soil means soil that contains significantly more mois- 
ture than moist soil. but in such a range of values that cohe- 
sive material will slump o r  begin to no\\- \vhen vibrated. 
Granular material that \vould exhibit cohesive propel-ties 
when moist will lose those cohesive properties when \vet. 

( c )  Requirements-(I) Classification of soil and rock 
deposits. Each soil and rock deposit shall be classified by a 
competent person as  Stable Rock, Type .A. Type B, or Type 
C in accordance with the definitions set forth in paragraph 
(b) of this appendix. 

( 2 )  B a s i s  o f  c lass i f ica t ion .  The  class~fication of the 
deposits shall be  made based on the results of a t  least one 
visual and a t  least one manual analysis. Such analyses shall 
be conducted by a competent person using tests described in 
paragraph (d) below, or in o the r  recogn~zed methods of soil 
classifxation and testing such a s  those adopted by the Amer- 
ican Society for Testing Materials, or the U.S. Department 
of Agriculture textural classificat~on system. 

(3) Visual a n d  manual analyses. The visual and manual 
analyses, such a s  those noted a s  belng acceptable in para- 
graph (d) of this appendix, shall be designed and conducted 
to provide sufficient quantitative and qualitative information 
as  may be necessary to identify properly the properties. fac- 
tors ,  and conditions affecting the  classification of t he  
deposits. 

( ( 1 )  .4c.1.eptnble \ icual itntl rnnnunl l e t s . - I  I )  \'isr,:al 
tests. \ . I S I I ? I  :i~~:il-, .<IS I >  V O I ~ : J ~ I I  t i - +  [ * I  ~ I ~ ~ I P ~ I ~ I I I I ~  6111;111tativp 
~ni@~-n, :~t~on ~-~-s?:~rtlrng tlit, c\c:avnIlim ittv i r t  r i ,n~rrt l .  I he sc,il 
;,c!jacenl 1 0  I l l r >  t\r.n\.:ltlon. th? ct11l f~mnlnp llic cl!fe$ of [he  
open exc.1181 I # I I ~ .  :In11 I hc soil t : ~ h i - , ~ >  :1.5 s:rntplr.; f~.oln ext.3. 
~ 3 t e l i  matel t ; ~ l .  

( i )  (!bsr~ v r  inmplrs of SQII  Ih:~l :+re c.ur:l\ 3t(*ri anti soil i l l  

t he  s ide .  of the e\cavntion Estir11:lte the ranct- of particle 
sizes 3nd tlir ~.cl;lt ~ v e  nmounts of I lie )mrticle sizes. Soil t hat 
is p~.iniar~l! .  ~ ~ t ~ ~ i ~ p n s ~ d  of fine-_sr.~ineti mntcr~;il is cc~hesl\-e 
material. So11 cn~nl,oserl prlnlnrll?. of cr~:~r .~f . .~ra lnet l  sand o r  
k ~ a v ~ s I  15 pritn~~l:!~. 1n:ltt>r131 

( i i )  Oh:r~-\i. .;oil 35  i t  IS rzcav:ited. So11 that remains in 
clumps \$hen c.\cnvated 1s cohp.;~\-e So11 that hr raks  I I ~  

rasiix anti  do^' 11(,t s t a r  in cllrnipz is ,qrnnttlar. 

t i i i )  Uhser\e t h e  side of the opened esca\~ation and t h e  
surfacr 21-ea adjacent ro the e.sca\ catiol>. Crack-like openings 
such as  tenston cracks coultl indicate l issure~l matel-ial. If 
chllnks o f  S I H I  .:p;all off :I vert~cal side. the so11 could be fis- 
sul-ed. Smdll 5 ~ 2 1 1 5  a r e  evidence of rnovlng yround ant1 a r e  
intlicatiolls of pote~l t~al l>  hazardous sttuat~ons. 

( i v )  Ohser.\e t h e  area adjacent to  the excavation and t h e  
escava[~on ~tse l f  for evidence of existing utility and o the r  
11nrle1-grounti st ruct urrs.  and to identify pre\  ~ouslg  d is -  
turbed 5011 

( v )  Obse~.\e the  opened side oi  the excat-ation to identify 
layered s.vjtems. Examine layered systems to identifx if t he  
la>-ers slopt. to\tat-d the excav;~tion. Estimate the degree of 
slope of the lavers. 

(v i )  0bser-vecthe area adjacent to the excavatiorl ant1 t h e  
sides of the opened excavation for evidence of surface water,  
water seeping from the sides of the excavation, 01. the loca- 
tion of the level of the  water table. 

(vii) Observe the  area adjacent to  the excavation and the  
area \tithin the excavation for sources of vibration that may 
affect the stability of the excavation face. 

(21 hlanual  tes ts .  Manual analysis of soil samples is con- 
ducted to determine quantitative a s  well as  qualitative proper- 
ties of soil and to provide more information in order to classify 
soil properly. 

( i )  Plasticity. Mold a moist or wet sample of soil into a ban 
and attempt to roll it into threads.as thin as  '/y-inch in diameter. 
Cohesive material can  be  successfully rolled into threads with- 
out  crumbling. F o r  example, if a t  least  a two inch (50 mm) 
length of %-inch thread can be held on one end without tearing. 
the soil is c0hesiL.e. 

( 4 )  Layered systems. In a layered system, t h e  system ( i i )  Dry If the soil is dry and crumbles on its own 
shall be classified in accordance with its weakes t  layer. or with moderate pressure into individual grains or  f i ne  
However, each layw m a  be classified individually where a powder. it is fan? combination ofgra,rel, s n d ,  o r  silt). 
more stable layer lies under a less  stable layer. If t h e  soil is dry  a n d  falls into clumps which break up i n t o  

smaller clumps. but t h e  smaller clumps can only be broken u p  
(5) Reclassification. If, a f t e r  classifying a deposit, the with difficulty. it may be clay in any combination with gravel. 

properties, factors, or conditions affecting i ts  classification sand o r  silt. If t he  d r y  soil breaks into clumps which do no t  
change in any way, the changes shall be evaluated by a corn break u p  into small clumps and which can only be broken with 
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tIiJ'tic1~1ty. I t I I .  I \ I :  i i r s l  I t I I 1 .  I U I  I C I - I  111g t.nipl~v) re.: \ \  ork.rciy I:I ?\,.:I\ at 1 t ~ 1 i  frt-,rn cnr ?.In.;, ~ h ?  
the .soil I I ~ : I > -  be  ( ~ > n . ~ ~ ~ l t . ~ - t , ~ l  I I I I I ~ . < . < I I I ~ I  I.i~cllJll'cnlc~I)t. ~ t f  r h ~ s  npprnril\ sl~pl! 11 hv11 t he ( l t~ :qn of s';loi.lnf 

:rn~i I~e~ i ( -h~nc  ~x-ntc'.ti\-r sy.:irrnc 15 lo bc pcrfor-mrtl in accoI-(l. 

,iii) ~ h , ~ ~ , t ,  I,rl,rtr;,lit,l,. ,rtl,. t j l l J l n t )  l ,CIICtrJII( ,II  I.,G C;ln be :>nw \~,l th the fvqL1It-eine1~ts fo~.th in 5 l!P6 6321L))t?) 
11.;()11 to esti~ii:itt> I hc I I I I ~ I > I ~ ~ - I I I I , ~ ~  t~nniprvssive 51 I - I - I I C ~  li ,!I' <()he- 
si\ (, xo~ls. ~Tl i iz  I erl is I ~ n - r ~ ~ l  on t he thunih ~ j c . r i c t  rnt ion te5t t 1 ) )  I!eCinil ions. 
dascribecl in A~nel . ica~i  S t~<- t r t \ .  for ~ r s t i n ;  a11,l .21:1teri;1la 
(.ASThl) S t a~ i ( i :~ rc i  ~le.;.i.cn:it I I I I I  1)21,CS-"St;irr(t;r1.11 1:ecom- .\c.ttr:rl ~lopc.  nicilns the slrrpr ! I )  \th~c.h sn  rxc:l\atit,n Ince Is 

j rnelided Practice for- Deir~.rl)t lo11 of So~l:: t \ '~s~~;r l ->lnr i~~al  Pro- elr;,v:4ivd. 
crdurei."! Tvpc, ;I soils lvith an unconfinrd c-ocnnressive . . 
. i t re~rgth of 1.3 tsf can h~ ~-a,:td~ly indcntetl by ttte thi~rnb: 
hoiveve~.. t hey can he penc.1 r:~r cwl by I he I h111nl) only I\ I I  h \-el.!. 
great  effort. Type  C soil. with an unroril'iti~rl cc~rnpl.essive 
stvength of t!.5 tsf can be e :~s~l? .  ))enelrated s ~ v c r a l  inche5 by 
the thumb. and c:tn be molcir(1 I)>- light finger ~>~-c j .~ t r~ . e .  This 
test should be co~id~~cte( I  011 211 t~ndistul.herI soil sumple. such a.: 
a large cll~mp of spoil, a: soon ;IS practicable after c>.srnv;~t~o~i to 
keep to a n i in i~nu~n the efrevt.; of casposure to tlryinp influenctl+ 
I f  the exc;1vatioti i later expl)sed to ~ e l t i n g  i~ i f l~~ence . i  jrain, 
flooding), the cl:lssification el thc soil mltst be chanpe(l accord- 
ingly. 

(iv) Other strength tests. Estimi~tes of unconfined compl-es. 
sive strength of soils can also be obtained by use of n ),ocket 
penetrometer or by using a hand-operatcd she;trvane. 

( v )  Drying test. The basic purpoFe ofthe drying test is to dif- 
ferentiate bet\\.een cohesive material with fissul-es. unfissc~l-ed 
cohesive material, and granular material. The procedure for the 
drying test involves drxing a sample of .coil that  i . ~  appl-ox- 
imately one inch thick (2.54 t-m) and six inches (15.24 cm) in 
tliameter until it is thoroughly dry: 

( A )  if the sample delelops cracks as ~t dl-~eh, r~gn~ficant fis- 
sures are ~n t l~ca t ed  

f B) Samples tha t  dry u ~ t h o u t  crachrng a1 e to be broken b? 
hand I f  consrderable force is necessar? to bleak a >ample. the 
so11 has s~gnlficant cohes~ve materral content The so11 can be 
classified as a un5ssured cohes~ve mater~al and the unconfi~led 
compressrre strength should be  determ~ned 

(C) If a sample breaks easily by hand, it is either a fissured 
,cohesive ma te r i a l  or a g ranu la r  material. To  dist inguish 
'between the two, pul\.erize t he  dried clumps of the sample bx 
hand  or by stepping on them. If the clumps do not pulverize 
easily, the material is cohesive ~ v i t h  fissures. If they pulverize 
;easily into very small fragments. the material is granular: 

Appendix B to Subpart P 

Sloping and Benching 

I)i<lress rne.>!i.s that thc .;n~l is in n ronclillr~n \\liere 3 cave-in 
15 i~nn>~ne~ l t  or. is likely to occur D ~ s t r e ~ s  ir e\~rOencetf by 511ch 
ghenomend as t h e  development nf l issures In the face of  or 
:lrl,~;lc.rnl In all open eSr;l\ atron. the 5l~hsrtir.nce nf I he edge of an 
c,sca\ntloll. the slumpin? of m:ircr~al h-on1 the face or the bulg- 
ing or lie:+ving of niatt.ri:)l fl.orn tht. I)oltoni of sn excavation: 
the  spall~n? of material frotn the (:ice of ;r t \  e.;c.t\atlon: ant1 rnv- 
ellinp. i e.. small amount.; of matrrinl such pehbles 01- little 
c l ~ ~ m p . ;  of rnatcrial sutltlelll~ cep;lr-.?ling f1.nr11 the f:ice of nn 
exca\ :at1011 anti trickling or rolling (lo\{ n into the excavation. 

3lnxirn11rn allo\r-able slope means the sterpe.it  ticl line of at1 
esc;ivation face I hat is sct.ept;rblc for the  most fa! ornble si te 
condrt~ons 3s protection against cave.tns. and is expressetl as  
t he  ratio of horizontal distance to .~.crl~c;rl rise 04.V). 

Shor t  tcrm e \posu re  means ;r pet.iod of time lezs than or 
equal to 24 hours that an excavation is open. 

i c )  Requirements-(1) Soil c lass i l icnt ion .  Soil and rock 
clej>osits shall he classified in accordance 1% ith appendis .A to 
subprr1.t P of pat-t 19'26. 

( 2 )  blaxirnurn a l lowable  slope. The maximum allo\vable 
slope for a soil or I-ock deposit shall be determined from Table 
B- l of this appendix. 

( 3 )  ,\ctual slope. (i)eThe actual slope shall not be s teeper  
than the maximum allo\vabie slope. 

( i i )  The actual slope shall be less s teep  than the masimt~rn 
allo\\-able slope. when there are signs of distress. I f  that situa- 
tion occurs, the slope shall be cut back to an actual slope which 
is a t  least horizorital to  one vertical (If2H:IV) less steep than 
the  n~asimum allo\vable slow. 

( i i i )  When surcharge loads from stored material or equip- 
ment, operaling equipment, or traffic a r e  present. a competent 
person shall determine the degree to  which the actual slope 
must. be reduced below the maximum allo\vable slope, and shall 
assure  that such reduction is achieved. Surcharge loads from 
adjacent  s t ruc tures  shall be evaluated in accordance wi th  
§ 1926.65l(i). 

(a )  Seope a n d  application. This appendix contains specifics- (1) Configurations. Configurations of sloping and benching 
lions for sloping and benching when used as  methods of pro- systems shall be in accordance with Figure B-I. 
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OCCtfl'.ATJONAI, SAFETl- AND )JE.-lLTII 1926.6.52 .1PI'ENDJI 

f l A X I M U i . 1  A L L O I I A B L E  S L O P E S  
. _  _ - ---  -- - - -  . - 

N O T E S :  -- - - -  

i 

5011. O R  R O C K  T I ' P E  

S T A B L E  R O C K  
T Y P E  A I ? ]  
T Y P E  B  
T Y P E  C 

1. Numbers sho rrn in 9arentheses next t o  maximum a110 dable slopes a r e  angles expressed in 
degrees f r a n  t he  horizontal. Angles have been rounded off. 

'. 
M A X I M U M  A L L O W A B L E  S L O P E S  ( H : V j  Ill 

F O R  E X C A V A T I O N S  LESS T H A N  2 0  F E E T  

n F F P  1 3 1  

V E R T I C A L  (90") 
3/4 : 1 (53') 
1:l (9 5') 
1%: 1 134 

i 

2 A s h o r t - t e r m  maximum a l l o w a b l e  s l o p e  of 1 1 2 H : I V  ( 6 3 " )  i s  a l l o - d e d  i n  
e x c a v a t i o n s  i n  Type  A s o i l  t h a t  a r e  12 f e e t  ( 3 . 6 7  rn) or  less i n  d e p t h .  
S h o r t - t e r m  maximum a l l o w a b l e  s l o p e s  f o r  e x c a v a t i o n s  g r e a t e r  t h a n  1 2  
f e e t  ( 3 . 6 7  m )  i n  d e p t h  s h a l l  be  3/4H: 1V (53"). 

3. Sloping or  benching for  excavations grea te r  than 20 f e e t  deep shall  be designed by a registered 
professional engineer. 

Figure B-- 

Slope Configurtltlon~ 
\All slope3 stated below ere in the horizontal to vertical ratio) 

8-1.1 Ercova i io~~~  mode in m e  A soiL 

1. All simple slope excavation u) feet or less in depth shell have a maximum elloweble slope of %:I. 

Simple Slope--General  

Except~on: Simple slope excavations which ere open 24 hours or less (short termj and which ere 12 feet or less m depth shall have a 
maximum allowable slope of %:I. 
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Simple Slope--Short Term 

All benched excevetions 20 feet or less in depth shell have e maximum allo\r-able alope of % to 1 end maximum bench dimensions es 
I 1.- ve- 

Simple Bench 

I 

h-iultiple Bench 

I, 
/ 

il 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

20' Max.  8 

5' 4- 
# 

Max. # 
/ 

d1 
3/& 

/ 

' excavations 8 feet or less in deptb which hare unsupported vertically sided loaver portione shall have a maximum vertical side of 
:t 

6' Xax. 

. . 
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Unsappnrted Ver\ica:ly Sidcd Lower Portion-hlaximum 8 Feet in Depth 

All excavations more thzn 8 fcet but not more than 12 feet in &pth which unsupported vertically sided lower portions ahall 3 a v e  a 
,;laximum allowable slope of 1 1  and a maximum vert ic~l  side 01 3 %  feet. 

Unsupported Vertically Sided Lower Portion-Maximum 12 Feet  in Depth 

All rxcavations 20 feet or less in depth which have vertically sided lower portions that a re  au~ported or shielded shall have a ma.timum 
allowable elope of %:I. The support or shield system must extend at least 18  inches above the top of the vertical side. 

vertical s i d e  

Suported o r  Shielded Vertically Sided Lower Portion 

4. A11 other eirnplc slope. compound slope. and vertically ~ i d e d  lower portion excavations shall be in accordance with the olbe. option' 
permitted under $1828.852(bj. 

E 1 . Z  Excavahni  Made ih Type B Soii 

1. AU simple slope excavations 20 feet or les, in depth ahall have s maximum stlowable slopeof 13. 
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Simple Slope 

All benchzd excavations 20 feet or less in depth shall have a maximtrm allowable slope of 1:1 and maximum bench dimensions a s  
I1uws: 

This bench allowed in cohesive soil only. 

Single Bench 

This  bench ?llcw?d i n  cohesive s o i l  only 

a x  i, 20 '  

I / 

0 

;l$ss / d1 
I 

1 

Multiple Bench 

excavations u) feet or k s s  in depth which hare vertically sided lower portions shal) be shielded or supported to a height al least 19 
shove the top of the vertical side. All such excavations shaH have a maximum allowable slope of XI. 
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OC.C.~~,\TION.~L S.4FETY .mO HEALTH 1926.t;.;? IPPENDIT I{ 
--- 

STANI).ARDS A S U  IN'TEHI'RET:~'l ' li~s?; 

Vertically Sided L o w e r  Portion 

4 ,\I1 other sloped excova~ions shall be in accordance with the other options permitted in 5 192C.652(b). 

51.3 Excavations Made in Type C Soil 

1. All  simple sjope excavations 20 feel or less in depth shall have a maximum allowable slope of 1'h:l. 

s i d s  

Simple Slope 

2. All excavations 20 feet or less in depth which have vertically sided lower portions shall be shielded or supported to a height at  least 18 
incl~os above the top of the vertical side. All such excavations shall have a maximum allowable dope of 1'h:l. 

n Sstnnort or s h i e l d  system 

s i d e  

Vertical Sided Lower Portion 

3. At. other @!oped excavations shall be in accordance with the other options permitted In 5 1928.652(b]. 

5 1 . 4  Excavations Made in Layered Soils 

I. h!l e-<c~t.atinm 20 feel or k s s  in depth made in layered soils shall have a maximum allowable slope for each layer as set forth below- 
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1926.65'2.4PPENDIX I3 OCCI'P.4TION:IL S IFET)' \ X I )  1IE t l ,T]~  
I 

-- - - 
ST.45DARDS AND IN'rERPHET.\TIONS 

I 

E6.652 Appendix B 
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A OVER C 

B OVER C 

2. All other sloped excavations shall be in accordance with the other options permitted in 5 1928-652(b)- 
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Appendix C to Suhpart P Corps of Engineers. Th r  Rvrea~r  or Rerlnnl:~t 1 i t 1 1  1))-  tl;~tn [rotn 
other accept;tt)la sotlrcrs. 

Tlnlher Shortng for Trenches 

In)  Scope. This appendix contain.; information that can be 
usvt1 ti~nb(.r zliot.~ny is provided as 3 method of protection 11-om 
vsve.llis ic trc.nches that do not e-tcretl 20 feet (6.1 m) in depth. 
This al?pc.nil~\ !nust be r r ~ e d  \<-hen iiesign of timber shoring pro- 
tet . t i \e ;,v.<terns is to be  performed in accordance H-ith 
< 19.21j.ri.'>?!c)(II. Other t ~ m b e r  shor~ng configurations; other 
.iv.itenis 1,s r ~ p p o r t  such as  hydraulic and pneumatic systems: 
;+;id nthrl. protective systems s11c.h 25 sloping, benching, shield- 
ing. ;~ntl frvrzin)r 5ystems must be designed in accordance with 
the rrquirenirnts set forth in I 1926.652(b) and 5 19?6.652(c). 

: ( b )  Soil Classification. In order to mse the data presented in 
r his appenrlix. the soil type or types in which the esca~at ion  is 
made mu.;! lirst be determineil using the  soil classificntion 
method set forth in appendix A of subpart P of this part. 

( c )  Present at ion of Information. 

lnfo~.mnr~on Is presented In several forms a s  follo\vs: 

( 1 ) Info1 ,nation is presented in tabular form in Tables C- 1. I ,  
C-I.?.  and C-1.3. and Tables C-2.1, C-2.2 and C-2.3 follo~t-ing 
pal-agraph tg) of the appendix. Each table presents the mini- 
muni size: of timber members to use in a shoring system. and 
.ach table contains da ta  only for the pal-ticular soil type in 
.vhirh the e.\ravation or portion of the excavation is made. The 
data are arrangcd to allow the user the flexibility to select from 
among several acceptable configurations of members based on 
:ar!ing the horizontai spacing of the crossbraces. Stable rocli is  
:sempt frorn shol-ing requirements and therefore, no data are  
jresenteci for this condition. 

(2) fnforniatron concerning the basis of the tabular data and 
he Irm~tat~ons of the data is presented In paragraph (d) of this 
~ppendlx. and on the tables themselves. 

(3) Infot-mation explaining the use of the tabular data is pre- 
ented in paragraph (e) of this appendix. 

(-1) Infoi-mation illustrating the use of the tabuiar data is  pre- 
sented in paragraph (f) of this appendix. 

(5 )  Miscellaneous notations regarding Tables C-1.1 through 
<-1.3 and Tables C-2.1 through C-2.3 are  presented in para- 
graph (g) of this Appendix. 

(d )  Basis and limitations of the d a t a . 4 1 )  Dimensions of 
irnber members. ( i )  The sizes of the timber members listed in 

Tables C-1.1 through C-1.3 a r e  taken from the National Bureau 
of Standards (NBS) report. "Recommended Technical Provi- 

ons for Construction Pract ice  in Shor ing and Sloping of 
renches and Excavations." In addition, where NBS did not 

ecommend specific sizes of members, member sizes are based 
on an analysis of the sizes required for use  by existing codes 
wd on empirical practice. 

(ii) The required dimensions of the members listed in Tables 
G- 1. l through C-1.3 refer t o  actual dimensions and not nominal 
dimensions of the timber. Employers wanting to  use nominal 

ze shoring are directed to Tables C-2.1 through C-2.3, or have 
is choice under 5 1926.652(~)(3), and a r e  referred to The 

(2) Liniii;\lion or applicntion. ( i )  I t  is not ~titc~n,lt.ti thar the 
timber shoring specilication applj- to el-el-y 511 1131 11)11 (h3t m:iy 
be experiencetf in t h ~  field. These data 1verr3 ale\ t s l ~ ~ p ~ ~ t i  1 8 3  :lpplx 
to the situations that are n10st commonl. rx)~eric3nrtvl in cllr- 
rent trenching pr3ctire. Shoring sxctems lor- t~.rt. 111 z ~ t ~ ~ a t i o n s  
that a re  not covercvl by the da t a  in this al>pcnrll\: nlrlst be 
designed as specified in Q I!r2f . 6S (c ) .  

( i i )  When any of the follow~ng con(lition.; a r e  pvezellt. the 
members specified in the tables a r e  not considrrrd atlequate. 
Either an allel-nate tirnber zhoring system Inlist bt. rlcsi.metl or 
another type of PI-otective system designeil il l  nccol-d:?nce \I ith 
5 19-zc.cje. 

(.A) Iffhen loads imposed by :truelures 01- b,v . ~ r o ~ - ~ t l  material 
adjacent to the  trench weigh in excess of the load imposed by a 
two-foot soil surcharge. The t e rm "adjacent" as  used here 
means the area  u.ithin a horizontal distance Iron1 the edge of 
the trench equal to the depth of the trench. 

( B )  When vertical loads imposed on cross braces exceed a 
210-pound -p-avit\-. load distributed on a one-foot section of the 
center of the crossbrace. 

( C )  When su rcha rge  loads a r e  present rrom equipment 
weighing in excess of 20.000 pounds. 

(Dl When only the lower portion of a trench is shored and 
the remaining portion of the trench is sloped or benched unless: 
The sloped portion is sloped at  an angle less s teep  than three 
horizontal to one vertical: or the members are selected from the 
tables for use at  a depth which is determined frorn the top of 
the overall trench, and not from the toe of the sloped portion. 

< 

(e) Use of Tables. The members of the shoring system that 
are to be selected using this information are the cross braces. 
the uprights. and the wales, Lvhere wales are required. Mini- 
mum sizes of members are specified for use in different types of 
soil. There a r e  six tables of information, two for each soil type. 
The soil type must first be determined in accordance with the 
soil classification system described in appendix A to subpart P 
of part  1926. Using the appropriate table, the selection of the 
size and spacing of the members is then made. The selection is 
baseit on the depth and \vidth of the  trench where the rnembers 
are to be installed and, in most instances, the selection is also 
based on the  horizontal spacing of the  crossbraces. Instances 
where a choice of horizontal spacing of crossbracing is avail- 
able, the horizontal spacing of the  crossbraces must be chosen 
by the user before the size of any member can be  determined. 
When the soil type, the width and depth of the trench, and the 
horizontal spacing of the  crossbraces are known, the  size and 
vertical spacing of the crossbraces, the  size and vertical spacing 
of the  wales, and the  size and horizontal spacing of the  uprights 
can be read from the  appropriate table. 

(O Examples t o  Illustrate t h e  Use of Tables C-1.1 through 
C-1.3. 

(1) Example 1. 

A trench d u g  in  Type A soil i s  13  feet deep and five feet. 
wide. 

26.652 Appendix C 1 86.12. Change 10 



OCCI'l'.\TIONI\L SAFETY .WD HEILTH 1926.652 APPENDIX C 

ST.4ND.4RDS .%ND INTERPRETATIONS 

I I'rom T:~hle C-1.1. for acceptable arrangernenls of tlmber Arrangement # 3  
c,>n he 11-rd 

Space 8 x 8  crossbraces at  10 feet horizontally and five feet 
vertically. 

S ~ : I C C  -I z 4 crossbraccc 31 six feet horizontally and four feet 
I , . 

Space 10 x 1'2 wales at five feet vertically. 
vert icalls. 

M'ales are not required 
Space 2 x 6 uprights at two feet vertically. 

13) Example 3. 
Space .3 x 8 uprtghls at S I X  feet horlzontally Thts arrange- 

ment I. corntnonly called "sklp shorlng *' A trench dug In Type C soil 1s 13 feet deep  and five fee t  
wide 

.\rr3ngcrnent #'L 

From Table C-1 3 two acceptable arrangements of members 
Sp.1ce 4 x 8 crossbraces a t  elght feet horlzontally and four can be used 

feet \ el t ~ c ~ l i y  

Sl ,~ce  :: x 9 wales al ~ O I J I  feet 1 erttcally. I r rangemenl  # 1 

Spate 2 x  6 uprlghts at rour feet horizontally. 

.It rangcrnenl #3 

Space 8 x  8 crossbraces a t  six feet horizontally and five feet 
vertically. 

Space 10x 12 wales at five feet vertlcall) Space 6 x 6 crossbraces at  10 feet hot ~zontally and four feet 
\ ert~cally 

Posltlon 2 x 6 upr~ghts as closely together a s  possible 

Space F x 10 ales al four feet velt~call? 

S p ~ c e  Z x 6 u p r l ~ h t ~  at f i ~ e  feet horrzontally 

If water must be retained use  special tongue and groove 
uprights to form tight sheeting. 

space 6 6 crossbraces feet horizontally four feet Space 8 x  10 crossbraces a t  eight feet horizontally and five 

vertically. feet vertically. 

Space 10 x 10 \vales at four feet rertlcally 

Spaces 3 x 8 upr~ghts  a t  SIX feet hor~zontally. 

(2) Example 2. 

6 

Space 12x 12 wales at  five feet vertically. 

Position 2 x 6 uprights in a close sheet ing  configuration 
unless water pressure must be resisted. Tight sheeting must be 
used where water must be retained. 

(1) Example 1. 
A trench dug  In Txpe B soil in 13 feet  deep and five feet 

wide. From Table C - l . ?  t h r ee  acceptable arrangements of 
members a r e  listed. A trench dug in Type C soil is  20 feet deep and 11 feet wide. 

The size and spacing of members for the section of trench that  
is over 15 feet in depth is determined using Table C-1.3. Only 

Arrangement # 1 one arrangement of members is  provided. 

Space 6 x 6 crossbraces a t  six feet horizontally and five feet Space 8 x 10 crossbraces a t  six feet horizontally and five feet 
vertically. 1:ertically. 

Space 8 x 8 wales a t  five feet ~erticallv. Space 12 x 12 wales at  five feet vertically. 

Space 2x 6 uprights at t\so feet horizontall?. Use 3 x 6 tight sheeting. 

Arrangement #2 Use of Tables  C-2.1 through C-2.3 would follow t h e  same 
procedures. 

Space 6 x 8 crossbraces a t  eight feet horizontany and five feet 
vertically. (g) Notes for all Tables. 

Space 10 x 10 wales a t  five feet vertically. 1. Member sizes a t  spacing other than indicated a r e  t o  be 
determined as specified in 5 1926.6j?(c), "Design of Protective 

Space 2 x  6 uprights at two feet horizontally. Systems." 

Change 10 186.13 1926.652 Appendix C 



1926 652 ! P P E Y D I 1  C OCCk'PATIOY.4I~ SAFETY A N D  HEALTH 

ST.\ND 4RL)S \ N U  INTERFKET-\TIO.\IS 

3. \\'hen contitt~ons 31-1: s a t ~ ~ ~ - ; l t r t l  o r  . i~~hmerperl  use 'right 
Sheeting. Tight Sheeting icier* to t h e  use of ; p c ~ - i : ~ l l y - ~ ~ f g r ~ ~  
( imhrr  planks tc .g . .  ronglw : ~ n d  groovcj  at  lens1 l h r e ~  inche? 
thick. s teel  sheet  piling. o r  t r n i l ; l ~ -  c o n . i l r ~ ~ c t ~ o n  t h a t  \vhen 
~il-i\.en 01. placetl in ~>osition p~-o\-ilie n tight \\-nil lo  rzcisr the 
lntt'1.31 ~I-P .SPII I -C of \ \ n t e ~ .  nntl to pt .e\ent  the loss ol'baclifill 
~n:jtf-ri:~l. Close Sheeting refer? to the placemen< of i>lanki side- 
h\-.side ;+llo\ving 3.5 I1t1Ie spac-r a$ poss~blc bctlretn them. 

:<. All :pacing i~ltltcaletl is mens~l~-etl center lo ccntet.. 

I \\';+les to be initailed \\ ith gle.1tt.r d~rnenston hot tzontal 

j I f  the \ e r  ttc.+l dr>tance I ~ o t u  r h c  cenrrr of t h e  io\\e:l 
(ros>hrace to the bottom of the 1 1  e n r l ~  c \cerds  trio .>nd one-half 

2 6 - 6 3  Appendix C 

Iret .  ~ ~ p r r p h t s  +h;~ll be f i r ~ n l y  ernhetided o r  a mtidsill ahnH be 
usell. \.\'here upriphts art. cmt~rtitfc~l. the vertical distance from 
the c e n t w  of the lo\c.est crosibt.3ce to  the  hottom of the trench 
shall not cscrect 26 inches. \+'hen m~rdsill.i a r e  used. the 1-ertical 
dist:?~>cr shall not exceed 19 inch~z .  3,ltrdsills are wales that are 
installed a i  the toe of the trench side. 

6.  Trench j:trks ma) be usetl in li?u of o r  in combination \c.ith 
tirnbel- ct.oscbracrs. 

i. Plncenient of crossbr:*ces. lvhen t h e  vertical spacing of 
crossbr:lces is four feet. place the lop crossbrace no more than 
two feet belotc. the top of t h e  trench. M:hen t h e  vertical spacing 
of c r o s ~ b r a c r s  is live fee t .  plat-r the  top crossbrace no more 
t han '7.5 feet brlon. the toll of the trench. 

Change 10 



T I M B E R  T R E N C H  S H O R I N G  - - . M I N I M U M  T I M B E R  RCIC~LJ IREMENTS ' --- -- .- -- 
SOIL T Y P E  A Pa = 2 5  X H + 7 2  p s f  ( 2  f t  S u r c h a r g e )  

-.I 
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0 * M i x e d  oak  c r  ?quival?nt w i t h  a b e n d i n g  s t r e n g t h  n o t  l e s s  than 850 p s i .  
*' M s n u f a c t i i r e d  ii:emhers o f  e q u i v a l e n t  s t r e n g t h  niay by si jbs t i  t u t e d  f o r  wood,  



TABLE C - 1 t 2  

TIMBER TRENCH SHORING -- MINIMUM T I M B E R  R E Q U I R E M E N T S  J( - 
SOIL TYPE B P 45  X H + 7 2  psf ( 2  f t .  Surcharge) 

a 

* Mixed oak o r  equivalerlt  with a b e n d i n g  s t r e n g t h  n o t  l e s s  t h a n  850 p s i .  
** Manufactured members of equivalent  s t r eng th  may b y  subs t i t u t ed  f o r  wood, 
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. 
10 
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15 

15 

TO 
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20 
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Note 1 
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Note 1 
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CLOSE 
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SIZE 
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8x8 
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SEE NOTE 1 
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5 
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TABLE C-1.3 

TIMBER TRENCiI SHORING -- MINIMUM TTi'fP!Lr\ -- R E Q U I R F . E l E ~ ~ T S  * 
SOIL TYPE C P = 80 X H + 7 2  p s f  ( 2  f t .  S u r c l l a r g e )  

n 

5 4 

ES: 
Y * Mixed Oak or c q u i v n l c l ~ t  w i t h  a bending s t r e n g t h  not  less t han  850 p s i .  
n ** Manufactured members of cqr l iva lcn t  s t r e n g t h  nay  b e  s u b s t i t u t e d  f o r  wood. 

C 
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5 
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5 

5 

5 

5 

5 
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TABLE C-2.1 

TIMBER TIIENCH SHORING -- MINIPIUM TIMBER REQUIREMENTS * 
S O I L  TYPE A P = 2 5  X N + 7 2  p s f  ( 2  f t .  S u r c h a r g e )  

a 

* Douglas fir or equivalent with a bending strength n o t  less than 1500 psi. 
. ** Manufactured members of equivalent strength may be substituted for wood, 



SOIL T Y P E  B I' = 4 5  X H 7 2  { J S E  ( ?  f c .  S u ~ c h ~ l l ' g C ? j  

Uou;glas CLr o r  c c ; u i v n l . e r ~ t  v i c l l  n Lend ing st:reny.tt~ rloc l e s s  t h a n  1500 p s i .  
: . ; c I : IL I~~c~uT~( !  rilembcr:; of i?t : luLvalcnc s t r e n g c l l  lrlay bc  s u S s c i t u t e d  f o r  wclod.  
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I b )  Soil Clnssific.;,tion. In ot-tlrl- 111 Il+e rl.lt:~ pr rs t .n t~ t i  In thi- 
appenrl i \ .  the  i ~ i l  I ? . l~e  01. I \  p'i 111 n h ~ c h  t hc exi-avalio~i  15 

matle rn11;l firs1 be ~lclcrmlnrcf  u;lng thv i o ~ l  t.lnzp~f~c.:~lir,n 
meth+i ct3t forth In :)l)l?en~fi.\ .4 of  $llhl):,~.i I' UI pi11.t 1926 

( c )  I'resrnt:~lit)n t ~ f  Inforrnnl ion. 
Infn~-m.ltion 15 p~-(+~nlt . t l  in se\1.1.:11 ftirm.~ n- l;~llo\\.:: 

( 1 ) Informntion ii presrnted i l l  tnb~llnr fol-111 in Table.; I)- 1.1. 
' D.1.2.  D. l 3 and E. 1.4. Ench tnbli. I)1.cselits I he maximum \.el-. 

tical and hor~zontnl yl>ncln<s that nia\ he u.=etl \\ ~ t h  \.ariou: a111 
minum member ~ize.; and \ arlous I~:<~l~->ul~c c \ l~n t le r  sizes. Each 
table contains 0;ttn iir~ly I'nr the yar.tic~tlnr snil type in which t h ~  
excav3tion or port ion of the  e\~.avnllon is ~ n a d e .  Tables D. J .  1 
and D. 1.2 are Tot- \?I-tical shores in 7')pes .A 2nd K soil T>bli,i 
D- 1.3 and D1.1 arta for horizontnl i!ale~. s ~ ~ r c n ~ , :  in Types L: nntl 
C soil. 

( 2 )  Information concel-ning the  hn.15 oi  the tabular data ant1 
the 1imitation.i of the data is p~ .esen tc~l  in ~~n~.:dgraph ((1) o I ' t h ~ s  
appendix. 

(3) Information explaining the  use of the tablrlar data is p1.e- 
sented in paragraph ( e )  of this  nppendih. 

(4)  lnformat~on ~ I l u s t r a t ~ n g  the  use of the tabular data IS pl-e- 
sented In paragraph (f) of t h ~ s  append11 

(5) M~scellaneous notations (footnotes) regdrdlng Table D-1 1 
, through D-l  4 a r e  presented In paragraph ( g )  of this append~x 

(6) Figures,  i l l2strat ing typical instal lat ions of hydraulic  
shoring, a r e  included just prior to the Tables. The illustrations 
p a g e  i s  e n t i t l e d  ".%luminum Hvdraulic Shoring:  Tvpica l  
Installations." 

( d )  Basis  a n d  l imitat ions of the data. 

(1) Vertical shore  rails a n d  horizontal wales a r e  those that  
meet the Section Modulus requirements in t h e  D-l Tables. Alu- 
minum material is  6061-T6 o r  material of equivalent s t r e n g t h  
and properties. 

! i i  11  is not ~n l tn i le t l  th;at the  aluniinum hytlrn~tlic ~ p ? c i f i ~ ~ -  
Ilon iaypl.! to I?\ VI-? .~i tunlinn 1 h'it ma) he rxpr l .~rnre t l  in t h e  
f~eltl.  'These data \ \ - ~ I - F .  ~levc~lopetl to  appl) lo tht. c i t ~ ~ a ~ i o n i  that 
nre most commonly ts\prl-lenced in current trenchrng practice. 
Shtjr111g 5ysIrnts for uct  111 silu;lt,cms that a r e  not co\rret l  by 
t he d.ata in this ;>pl~rntl is  must bc other\vise drsipnrtl as s),ec- 
ilierl In 4 1926.6.52tc). 

t i i )  \\'hrn any o r  t h e  follo\4 inc contlitions a r e  present. t h e  
m t m b e ~ - s  , ~ l ~ e c ~ l i e J  in the Tables a r e  not considered atlequate. 
In this case. an alternative aluminum hydraulic shoring s y s t e ~ n  
(:I- o ther  1)-pe of prt)trrti\-e system must be dvspned  In accortl- 
R I ~ C C  \vith 5 l!Pi)6.6.32. 

(.I) \\!.hen vertir:~l lo;ltl.; imposed on cross brnred exceed a I00 
Fot~nrl gravity load ilistt.ibuted on a one foot section of the cen- 
t e r  o l  the  h~i l rau l ic  cyi~nder.  

t R )  \\ 'hen su l -charge  loads a r e  presen t  f rom equlpmcnt  
Iveighing in excess of 30,000 pounds. 

( C )  \\'hen onl?- the  lo\rer portion o r  a trench is shoreti and 
the  remaining portion of the trench is sloped or benched unless: 
T h e  sloped portion 1s sloped ar a n  angle less s t e e p  than t h r e e  
Iiot-iznntal to one \-eltical: o r  the members a r e  selected from the 
t ;+bles for use at  a depth uh lch  is  determined TI-on1 the Lop of 
the  overall trench, and not from t h e  toe of the slopetl portion. 

r e )  Use o f  Tables  D-1.1, D-1.2. D-1.3 and D-1.4. The mem- 
bers  of the  shoring system that a r e  t o  be selectetl using th i s  
information a re  t h e  h?-draulic cylinders. and either the vt.1-trcal 
shores  o r  the  horizontal \vales. When a \ ra te r  sxs tem is used 
t h e  vertical t imber  sheeting t o  be used is also selected from 
these tables. The Tables D- 1.1 and D-1.2 for vertical shores a r e  
used in Type A and B soils that  do not require sheeting. Type  
B soils that  may reqEire sheeting, and Type C soils that a l ~ v a y s  
require sheeting a r e  found in the  horizontal \\*ale Tables D-1.3 
and D-1.4. The soil type must first be deterlnined in accortlance 
with t h e   oil classification sys tem described in appendix .A to  
subpart  P of part 1926. Using t h e  appropriate table, the selec- 
tion of the size and  spacing of t h e  mernberj is made. The sclcc- 
tion is  based on t h e  depth and width of t h e  t rench  where t h e  
members a r e  t o  be  installed. In these tables t h e  vertical spac- 
ing is heid constant at  four feet on  center. The tables show t h e  
rnasimum horizontal spacing of cylinders allowed for each size 
of wale in t h e  xvaler system tables,  and in t h e  vertical shore  
tabies, the hydraulic cylinder horizontal spacing is the same a s  
t h e  vertical shore spacing. 

(f) Example t o  I l lustrate t h e  Use of t h e  Tables: 

(1) Example 1: 

(2)  Hydraulic cylinders spectficalions. ( i )  2-inch c y l ~ n d e r s  
I shall be a inside dlameler \,ith a safe A trench dug  in Type A soil is  6 feet deep and 3 feet uitle 

working of no less 18.000 I,,,unds axial compres- From Table D-1.1: F ~ n d  vertical shores and 2 inch diameter c\l- 

sive load at extension hfalimum is to inders spaced S feet on center (o.c.) horizontally and 4 feet on 

include full range of cylinder extensions as recommendec, cen te r  (0.c.) verticall>-- (See Figures 1 & 3 for typical ~nstal la-  

product manufacturer. tions.1 

(ii) %inch cylinders shall be a rnin~munl 3-inch inside dlame- (') 

t e r  with a safe working capacity of not less than 30,000 pounds 
axial compressi\~e load a t  extensions as recommended by prod- A t rench is  dug  in Type B soil t h a t  does not require sheeting. 
uct manufacturer. I f  feet  deep and 5 feet wide. From Table D-1.2, Flnd verticdl 

Change  10 1 86.2 1 1926.652 Appendix D 



( 3 )  11 trench is  dug  in Typr  E: soil t hat tlocs r ~ o t  r o q l ~ ~ t . i .  
shec t ing .  but tloes e x p ~ r ~ r n i e  ss.)rne minor ravvl~n:  ( 1 1  1110 

trench fare. The trench 15 16 feet clrep anti 9 feet \ + . i t l t  Frarnl 
Table D- 1.2.: Fintl vertical shores and '2 inch d~amrie l -  i.! 11n11~r 
(with special overslee\-es a.c r l r igna ted  b!- foolnote # ? I  rl~.ji.*-ai 
5.5 feet 0.c. hor~zontally and 4 feet o r .  vertic.ally. k)I> \vot~rl I~II..I. 
rootnote fg)(7) to  t h e  D-1 Table)  should be use0 behind  thc  

, shores. iSre F i p l - e s  2 & 3 for t!.pical in5tallations.i 

( 4 )  Exan~ple 4: A 11-ench 15 clup In p-eviot1s1.v t l is t~l~.brt l  Type 
5 soil. \\-it11 characteri5tics of n T y p e  C soil. ant1 \v111 rr11t111-r 
sheeting.  The trench i: 18 ffet ttcep 2nd 12 feet w~c'le. S h>o\ 
horizontal spacing b e t \ v e ~ n  r! l i n ~ l t r s  is tiesired for \c-t.~rk.l~l,g 
space.  From Table D-1.3: Find horizontal {vale with a .sertion 
modulus of 11.0 spaced al  4 feet o r .  \.crtically ant1 3 Inch di;~nl 
e t e r  cylinder spaced at  9 feet m a i m u r n  o.c. horizontall!. 3 x 1-7 

j t imber  shecting is required 31 close spacing vertically, (See 
F i g u ~ e  4 for typical installation ) 

(5) Example 5: A trench is dug in T y p e  C :oil. 9 feet ~ l e e p  
and 4 feet {vide. Hor-izontal cylindcr spacing in excess of ti fey( 
is tfesired for working space. From Table D-1.4: Find horizont:~l 
\vale w-ith a section modulus of 7.0 ant1 2 inch diameter  cylin- 
d e r s  spaced a t  6.5 feet  O.C. horizontally. Or. lint1 ho~.izontal 
\\-ale \vith a 14.0 section modulus and 3 inch diameter cyl~ntler  
spaced at 10 feet O.C. horizontall?-. Both wales are spacetl 4 feet 
O.C. vertically. 3 x 12 timber s h e e t ~ n g  is  required at close spac- 
ing vertically. (See Figure 1 for typical installation. ) 

(g )  Footnotes. a n d  general notes, fo r  Tables D-1.1. LX1.2, 
D-1.3. and D-1.4. 

( 1 )  F o r  a p p h c a t ~ o n s  other  than t h o s e  l ~ s t e d  In t h e  tab les .  
re fe r  t o  P 1926 652(c)(2) for use of manufac turers  tabulated 
d a t a .  F o r  t rench  d e p t h s  In eAcess of 20 fee t ,  r e f e l  to  
9: 1926.652(~)(2) and 5 1926 652(c)(3) 

12) 2 111vIi , I~ . I I~IC. I  t.!. t.\-llnticrs. at 1 hi.< \\-itit h. shall have strljc- 
t 11r:31 s t r t k l  t 111x8 I ?  :I 13.:) x 0. 1875) o c - ~ ~ - s l e ~ e v e s .  o r  s t r i ~ c t ~ ~ ~ l  
ri\  ~~r . . l z t .v~~r  nl rn:~nr~Lrt.t 111-el-'s :'l)rcilit.:~l ir~n. c s  t ending the filll, 
~.oll:~p.:t~~l 11,nrt h 

13) l - l ~ r l ~ ~ a ~ l l t c .  r! l~n(l t , rs  capacttit2i. ( i) E inch cylinders shall 
I,e a n ~ i n ~ ~ n ~ ~ m  2-ir1c.h inside diameter with 3 safe working capac- 
I [ \  111 not lesr  than 1X.000 pounds a.\ial compressive loatl a t  
r n : ~ x i ~ n ~ ~ ~ i l  exten. ; i%t~~ Maximum e x t r n s l o n  is to include full 
r;inqt, i>f  c,ylln~irl- extrllsions a s  rrcommtncte(l b!. product man- 
uT:icttrrt,r. 

t i i )  -:.inch cylin~ln-5 >hall be a minimum 3.inch inside tiiame- 
t1.r \\ ith ;> .;;ift, n~r l -k  capacity of  not less than  30.000 pounds 
:jsral c,on~pr'ssive Iodtl 31 n ~ a x i n ~ u ~ n  e x t e n s i o n .  R f a s i ~ n u m  
extt,n.iron i.: to 1nc111de full range of cylinder extensions as rec- 
t~tiirninalr.~l by ~~t.n~lttc.t rnanufaclurer. 

t I )  .all spoong ~ n t l ~ c a t e d  1s measured center  t o  center. 

(5) Vertical .;hnrinp rails shall have 3 nlinirnum section rnod- 
ulus of 0.40 inch. 

(6)  When ver t~ra l  shores a r e  used, there must be a minimum 
nf three shores spacetl equally. horizontally, in a group. 

( 5 )  PIy\c-ood shall be 1.125 in. thick soit\\.ood o r  0.55 inch. 
thick. 1 1  yl-, arctic white birch (Finland form). Please no te  
that pl.v\vood 1.5 not intentled a s  a structural member. but only 
for prevention cf local raveling (sloughtng of the  trench face) 
bet rc-een shores. 

(8) S e e  appe~itfis C for timber specifications 

(9) Wales a r e  calculated for simple span conditions. 
4 

(10) See  appendix D. item (d), for basis and  limitations of the  
data. 

L 
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o Footnotes io tables, and general notes on hydraulic shonng, are found in  Appendix D. ltem (g) 
Note ( I ) :  See Appendix D, Item (p) ( 1 )  
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TABLE D - 1.2 
A.LUMINUM HYDRAULIC SIiORING 

VERTICAL SHORES 
FOR SOIL TYPE B 

ii 
P 
% 
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% Footnotes to tables, and general notes on hydraulic shoring, are found In Appendix D,  Item (g) 
? ~ & e  ( I ) :  See Appendix D, Item (g) (1) 
5 

N.ote (2): See Appendix D, Item (g) (2) 
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.31-' 1.7 
ALUMINUM HYDRAULIC SHORING 

WALER SYSTEMS 
FOR SOIL TYPE B 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D. ltem (g) 
Notes ( I ) :  See Appendix D, item (g) ( I )  a 
Notes (2): See Appendix D, ltem (g) (2) 

a * Consult product manufacturer and/or qualified engineer for Section Modulus of avallablr  water. 
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TABLE D - 1.4 
ALUMINUM IIYDRAULIC 51 101'\1?:(3 

WALER SYSTEMS 
FOR SOIL TYPE C 

Footnotes to tables, and general notes o n  hydraulic s h o r i n g ,  arc found i n  Appcn;iir, D, Itcnl (g) 
Notes ( I ) :  Scc Appendix D, item (g) ( I )  
Notes (2): See Appendix Dl Item (g) (2) 
* Consult proclucr manufacrurer and/or qualified enpncer for Secrion Modulul; o f  , i \  ~ ~ ! : t b l z  M 3 1 ~ ~ .  
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Appendix E to Subpart P-Alternatives to Timber Shoring 

F i g u r e  2 .  P n e u r n a t i c / h y d r 3 u l i c  S h o r i n g  
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STAKD:IKDS .\SO IXTEKPHET.ATION.S 

F i g u r e  3 .  Tri%nc: l~  .lit(.ks ( S c r c u  . l acks )  
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STIND=\RDS A N D  INTERPKET.ITIONS 

I 

I 
A p p e n d i x  F t o  S u b p a r t  P-Select ion of P r o t e c t i v e  S y s t e m s  

FIGURE I - PRELIMINARY DECISIONS 

The following f~gures are a graphic summary of the requirements contained in subpart  P for exca \ .a t~ons  20 feet or less In depth 
tectlve systems for use rn excavations more rhan 20 feet in depth must be des~gned  by a reg~sttred professional engineer In acccrdance 

-* h g 1926 652 (b) and (c). 

t 

Is t h e  e x c a v a t i o n  m o r e  
! b a n  5 fee t  i n  d e p t h ?  

# 

'326.652 Appendix F 

. .. 

Change 10 

I s  t h e r e  p o t e n t i a l  YES I\' 0 
I 

I s  t h e  e s c a v a t i o n  
f o r  c a v e - i n ?  e n t i r e l v  i n  s t a b l e  r o c k ?  

I .  .- A 

.z. 

NO 

- 
E x c a v a t i o n  may be 
m a d e  w i t h  
v e r t i c a l  s i d e s .  

shielded. 

YES 

- YES 

S 1 o p i n g  

E x c a v a  t i o n  mrrs t be n 
sloped, s h o r e d .  or 

Slioring or shielding 
selected. selected. I 

Go to Figure 2 Co t o  Figure 3 



OCCk'Y.4TION.4L SAFETY .WD HE.ALTI3 1!#?6.6:3? :lI'I'EN1?I~ F 
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ST.ANDllllljS AY I )  INTEIIF'HETAI'IoNs 

I b? m a d e  in accnrJancc 
w i  ti) S i 9 2 6 . 6 5 2  ( b ) ?  I 

Option I :  
$1926.652 ( b ) ( 2 )  x h i c h  
requires Appendices A 
and R to be fo l1or~f .d  

YF.5 I ?; 0 

I I . 

Option 2 :  
31926.652 ( b I ( 3 )  which 
requires other tabulated 
data &see definiticn) to 
be followed. 

Excavation must ccnply w i t h  
one of the foilowing three 
opt ions : 

Option 3 :  
$1926.652 ( b ) ( 4 )  w h i c h  
requires t h e  excavation 
to be d e s i ~ n e d  by a 
registered professional 
engineer . 

I 

Excavaticns must comply 
with51926.652 (b)(l) uhich 
requires a slope of I ? ~ H : I v  
( 3 4 '  ) .  

FIGITRE. 2 - S1,OPING OPTIONS 
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I Shoring or shielding selected 
as the method of protection. I 

I Soil classification is required 
when shoring or shielding is I 

I used. The excavation must comply 
with one bf the following foar I 

I npt ions: 

Option 1 
51926.652 (c)(l) which requires 
Appendices A and C to be followed 
(e.g. timber shoring). 

Option 2 
51926.652 (c)(2) which requires 
manufacturers data to be followed 
(e.g. hydraulic shoring,trench 
jacks, air shores, shields). 

O p t i o n  3 
51926.652 ( c ) ( 3 )  which requires 
tabulated data (see definition) 
to be followed (e.g. any system 
as per the tabulated data). 

Option 4 
51926.652 (c)(4) which requires 
the excavation to be designed 
bv a regisrpr~d 
engineer :e.g. any designed 
sys tern). 

FIGURE 3 - SIIORING AKD SHIELDING OPTIONS 

i 
1926.63; Appendix F 186.32 

. . 
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2.0 THE MECHANICS OF A TRENCH COLLAPSE 

Company Safety Program 



The mechanics ~f 
a trench collapse 

By Jack L Mickle 
7rolessor of Civil Eng~neerlng 
Dwa State Unlverslty 
imes, Iowa 

M I  hy d o  several hundred peo- 
ple die each year in trenches? 

I 
vYh!- are several thousand injured 
or  maimed? What  is it tha t  makes 
,renching so dangerous? Why. af- 
ier decades of these accidents: is 

t he  situation unchanged? 
Hundreds of thousands of trenches 

Ire opened every day in this coun- 
try. Statisticall> death a n d  injury 
rates per 100,000 holes opened have 
mproved over time. T h e  lower 
lumbers hold some encouragement, 

but the!: give little comfort to 
qomeone who  has had a body bro- 
:en by a cave-in, to someone who  

-'eels responsible for the  death  or 
injury of a fellow worker, or  to those 
who have lost a friend o r  lo\:ed- 
,ne to a trench collapse. 

M'e all know what trenches are  
and  why tlieg a re  created. And we 

no\\; that trenches are normall!. 
erriporary excavations open for 

!>ours at the most. For econom? of 
tpcration. contractors favor the  
njnimurn poss~ble ex~a\~at ior)  per 

toot of pipe installed. \\'orker 5 a f e t ~  
usrlall! dictates Inore excavation 
;r time to iilstall protecti\e de\  ice\. 
'reduction and  safety goals \\-o\llcl 

seem to be at odds Yet it's been 
bo\\n time a n d  again that  safety 
nays. Many would-be contractors, 

no\\-ever. remain unconvinced. 
Nature shows us that a n  open 

rench is an unnatural  condition. 
'he aterage landscape displays no 

vcrticill or near-\.ertical sl-es. Even 

250 psf - 

Figure 1. A cubic yard of soil is a s  
heavy a s  an automobile. Each 1x7-fool 
soil cube contributes 100 pounds to 
the column's total weight. The stress. 
or load per unif area, is 700 pounds 
per square loot (psi). At a depth of 5 
feet, a horizontal plane is carrying 5 
cubic feet or 500 psi. 

rock cliffs sln\\:ly but surely weat her 
2nd iitll: r iwr  hanks frerlurntl!; 
c-l.>ll apse. 

'Thv soil that snuffs o t ~ t  life in a 
trench co1i:ipse is not only s~lffocat- 
ing; it is crushing. \\;eighilig easily 
120 pounds per c ~ l b i c  foot. A cubic. 
vard of soil is its heavy ;IS all 311- 
tomobile. In I he cube of soil shown 
in Figure I ,  each 1x1-foot soil cube  
contributes 100 pounds to  the col- 
~rmn's total \\.eight. T h e  stress, o r  
load per unit area, is 100 pounds per 
square f ~ m t  (psf). At a depth of 2 
feet; ;i horizol~till p lane  is ciirrving 
2 c111,ic feet o r  200 psf. Using thtg 

same logic. at 3 dt-p!h 01  5 ii.ct. th?  
\:ertical stress is 500 psf. 

'The stresses t l3; t t  ~ C ( . T I I C  frojn this 
column of soil not only push down; 
they push out horizonta1l~- at a 
force approximately one-half as great 
as the  \.ertical stresses. This 5- 
foot-tail soil colum~l  e?ierts a verti- 
cal (do \~n \va rd )  stress at its base 
of 500 psf and a horizontal (or 
lateral) stress of 250 psf. \\;ere this 
soil column not held in place by 
similar adjacent columnsl it would 
soon collapse. The  taller the  col- 
umn, t h e  sooner the collapse. Note 
that lateral stresses are a fnnction 
of the  height of the column, not 

Figure 2. In the open field. imagine an  
infinite number d columns ot soif (as 
shown in Figure 1) abutt~ng one another. 
The vertical and  horizontal stresses 
stiil exist a n d  are of the same magnitude 
as shown on the individual soil cohmn, 
Suf the system is in eqtri!rbrium. 
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i its \vidtll. Ft)r esa~nple ,  the Iatcrnl lrom C-J\ in? in!$) t IN. trench. This 
I lorce of \\.atrr prfssing ag;lin\t t h ~  create,< :I t t - n ~ ~ l r  t r w  :II r i p h ~  an- 

: I;ice of ;, (t;lln depends entit-rl!- o n  glrs to the trt.ni.11 \\:all h i ! .  strong 
tlir depth t.?f thr ntvr. not its in rornprr.s\itm. i \  11 t..lh in tension: 
<'Y1?""5". 

Figr~ri. P ilcpic~s a n  idealiz~tl  site 
c!>nditiol~ i l l  a n  open. ~ ~ n d i s t ~ ~ r l > e t l  
lizld 1rn:rginc nn inlinite n l ~ m b e r  
of c o l l ~ n ~ n s  of soil abutt ing one a n -  
(?[her. T h e  certical and horizont al 
.tresses st ill exist and are  of the 

Figure 3. The lateral stresses that 
once pushed against the face of the 
trench wall (by the removed column of 
soil) no longer exist. The system is 
now unstable. 

same magnitude as shown on t h e  
individrlal soil column in Figure 
1. The  system is in equilibrium a n d  
is perfectly stable. 

When a trench is cut ,  the system 
rito\vn in Figure 2 is disturbed. As 
shown in Figure 3, lateral stresses 
that once pushed against the face 
of the t r e ~ ~ c h  \\.all (by the  column 
of soil that  \\>as rerno\.ed) no longer 
exist. T h e  system is  now ttnst;~ble. 
'i'lle soil in tlte trench wall im- 
~~tctIiatt:I\. 1,cgin.s to mo\:e into t h e  
trench. 'She movt.rnet>t may not be 
observal~le, 1>11t yo11 c a n  count o n  
it. 

At the  same  time, t h e  surface of 
the ground nest to t h e  trench sub- 
sides. This  creates a n  unnatural 
situation. The sod back from the  
edge of the trench holds onto t h e  
%oil nt tile t rtxw-!, f;acc, keeping it 

:IF a r e s ~ ~ l t .  tr.n.\lon c.r;3(.ks appear  
hack lrc?m t l ~ e  rtl:t. of the trench 
nntl ri111 p;~rilllt.l to (hc  t:dee 

Also. prior to cr:~c.kii>g. part  of 
the wei9l1t of the  <oil in  the  trench 
face is  c ; ~ I T ~ c ( I  b? t h~ toil back f rom 
the'etfgr of the trcnch I)!. shear. 
This can be \~isualizetl ar a man car- 
rying a large, hea\.? parkage against 
his chest. I f  the package is gripped 
firm]?. enor~gli, i t  is ]?re\-ented, by 
shear, from slicling down.  H owev- 
er, if the grip is loosened, the pack- 
age slides to the s ro r~nd .  

T h e  grip of the person carrying 
the package is n-~uch the s a m e  as 
the stress in the soil; when the crack 

Figure 4. Cracks occur a1 a distance 
equal to about one-third to two-thirds 
of the trench's depth. This type of 
failure is similar to a standard soil 
engineering test called an unconfined 
compression test. 

is opt.11c tl. tltc \oil te~ltls io >ettie 
fnrt her. tile s;lme ac the 1xtckaye 
sliding do\vn the front of t h e  yer- 
son as the grip is released. T h e  
cracks occur 3t a distance equa l  to 
about one-third to  two-thirds of 
the trench's depth  (Figrtrc 4). For 
example. if ;I 10-foot trench is 
clitg, the cr;~ck\ n t ay be found some- 
w1terc- frwn l,a.i\vecn 3 to 7 fect 
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Figure 5. Next, [he lower pan 01 the 
trench rvall fails under great stress 
trom the weight of the soil above i t .  

back from the edge of the trench.  
There m a y  be se\-era1 cracks. T h e  
cracks are usuall?- \-ertical and  
m a s  be one-half as deep as t h e  
trench. 

LYhen t he5e cracks Je\.elop. t h e  
\\,eight of the soil in  the trench 
wall i j  n o  longer r i t r r~ed by the  soil 
hack from the face ol the wall 
(through shear). .At  this point. the 
soil in the trench \\.all looks \.er?- 
much like the col\inin sho\vn in 
Figure 1. Yest. the loxver part  o f  

I i I--( MUSTANGEICONCRETE PUMPS 
i THE S U P E R  MUSTANG SERIES-115 & 80 The mosl powerlul Mustang ever, 

deslgned lor maximum pumptng pclver and profits. The 177 horsepower engine 
i and Morgen des~gn combine to prcduce pumping power and perlormance up 
; to11 5 cublc yards an hour. 1655 FSI on concrete gives maximum pumping height 

i of 500-leet or a dlstance of 2000.fcet. When you need to get Ihe most out of t he  
mosl horsepower available. the new Super Mustang is simply the best pump at the 

i best price! 
the trench xvall fails under great  j 
stress from the \$.eight of the  soil i 

above i t  (Figure 5). 
This type of failure is similar to 1 

a standard soil engineering test 
called a n  unconfined compression 
test. T h e  test is rvn by selecting a 
soil sample, which is c!.lindrical 
2nd has a heiyht that is twice the 

~wesst.tl \.t.rtic;ll!!. I J ~ ~ J ]  it fai1.c. The 
rn,si~l?i1111 asiiii stress (tilt: \:ertic;tl 

on Il,t,  sull,l,!c. cli\.ided b,. its 

cross-i~.ction;~I ;trt.;~) on the  s ; ~ m p l e  
;I: f;li]i:l.L* ..\.i]j rc~l,ortc.cl ;IS 

iil>c:onl'i1:<.11 cc~n!i)~.c~.qii\e st rtrncth. 
Tilt? !:liIllr:: lcij1 f1l'tt.l1 t?cc~lJ t.)ll  ;I 

i i ~ l ~ l c  I>I:~~lc ;1t ;I sl>ccificxl. de ter -  
minable slope (I-igr~rc -I). Note  t!le ! 
similarit?: t o  the stressetl p ~ r t i o n  
of the trench \\-all in Figure 5. 

The  term irnco)~jiaecl means  just 
th;lt: there is n o  l:~ter;~l s i~pl>or t  to , - - 
~"~. \ . t ' I l t  f hc f d l l  re 0 1  tht: ~ p W i -  Write for co,Tlp/ete informairon foclay- 
~i;(.!> ;IS thvrc I.< no  latrr;tl sti~lport j MORGEN fGA?IUFACTURING C O .  Box 160 Yankton, ,S.D. 57078 
![, .<.\.,. f ; l i l , l rC  ( , I  trCItC.f, i Z 1 3 l 1  Free :-?Cr: '352-.:726 ot 6:--665- 96.15 F.3 10-ii68-3601 F~~'605-655- 7017 

i, 
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Figure 6. A second lailure occurs. 

Figure A third cave-in is not far 
behind. 

wall. T h e  only difference is tha t  
the  specimen can  fail in any di- 
rection; the trench wall, because 
of confinement on the other three 
sides, can only fail into the trench. 

\Vhen the bottom of the trench 
wall fails, the support for the  up- 
per part  of the trench wall is no 
longer effective As shown in Fi<- 
ure 5, the upper part of the trench 
\\-all is now essentially hanging by 
shear and  tensile forces. A second 
failure occurs (Figure 6). For tht. 
same reasons, a third cabe-in is not 
far behind (Figure 7). 

Soil, like concrete, is normally 
quite strong in compression, but  
not a t  all strong in tension. Rein- 
forced concrete takes adkantage 01 
ihe compresrivc strength of con- 

c r ~ t e  and  the trnsile 5trcngth of 
ctrel. L'nfortr~na~ely. t h r re  ic no 
steel in soil. *J'h(.rc, ;Ire t1)ose who 
<.or)tentf th3t t r t 3 t >  roc?ts \\;ill Cr\.e 
!hat p ~ ~ r p c ~ s c .  'j'hc!, a r e  \\.i.rhft~l 
t hjnkcrs. 

'The s c t o ~ ~ c l  f:lilnrr_ from the 
rlplwr part of tfir trrnch, x i  ill oc- 
cltr \TI!- soor) af t r r  t h e  first failure 
at t he  bottom. Ol ten ,  a Xvorker 
will be t r ;~pped 1,y 3 first cave-in, 

Figure 8. Cave-ins generally occur in 
multiples If the first one doesn't get 
you, the second one may-or maybe 
the third one wiN. 

a n d  fellow workers will j u m p  in to  
t h e  trench to  help. T h e  second 
a n d  third cave-ins are  generally t h e  
ones that kill or maim t h e  would- 
be rescuers. There is a t  least one  
case where the  second a n d  third 
cave-ins caught and killed separate 
groups of rescuers. 

Cave-ins generally occur  in mu]- 
tiples (Figure 5). If t he  first one  
doesn't get you, the second one may. 
I f  not; the  third one is al\vavs a 
possi hilit y. Remember. soil xveighs 
at  !east 3,000 pounds, o r  I L  tons, 
per cubic yard. Even a small  cave-in 
weighs as much as a piece of con- 
struction equipment; t h e  human  
body \\:as never designed t o  catch 
a truck. & 
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3.0 GUIDELINES FOR A COMPETENT PERSON 

Company Safety Program 



PART I11 

Guidelines 
for 

Competent Person 

COMPETENT PERSON WILL C O N D U m  
1 .  Daily inspections before work begins 

and as needed throughout the work 
shifts when conditions change. 

COMPETENT PERSON WILL CONDUCI) 
2.  Daily inspections of protective systems, 

unsanitary conditions, and testing for 
hazardous atmospheres or conditions 
when there is reasonable cause to believe 
they exist. 

COMPETENT PERSON WILL: 
3. Determine the degree to which actual 

slopes are reduced due to surcharge 
loading, operating equipment or traffic. 

COMPETENT PERSON WILL: 
4. Monitor the equipment and operations of 

water removal. 

COMPETENT PERSON MAY: 
5. Design structural ramps used by employ- 

ees only. Structural ramps used by 
equipment will be designed by a registered 
professional engineer. Design must follow 
certain guidelines. 



MINIMUM STANDARDS 
TYPE A SOIL 

Includes: 
1, Cohesive soils with unconfined compressive strenglh whlch 

exceeds ISTISF (stlfl, very stiff, hard clay). 
2. Cemented'soils such as caliche and hard pan. 

Excludes: 
A. Soils which are fissured or subject to vibrations from heavy Irafflc, 

plle drlving or similar eflects, 
8. Soil that has been previously disturbed. 
C. Sloped layered system dipping into the excavation on a 4H lo 1V or 

greater. Top wldth equals 1,Sx depth 
SIMPLE SLOPE GENERAL plus bottom wldth. 

If bottom wldth Is 4 feet then: 
Depth Wldth 

8 16 
10 19 

Note: WH to 1V allowed in short term excavation to depth of 12 leet 

Condition A Maximum vertical bench d 3H feet allowed In 
excavatlons up to 8 feet with a slops of U H  to 1V and 
up to 12 feet w~th r sbpe a( IH to r vertical. 

Condttlon 8 * Maxlmum vertlcaf bench of 4 feet allowed up to 20 feel 
wtth r dope of %H to 1 vrnicrl provided rbpe h calculated 
from toe of bench bonom. 

NOTE: All slope8 for depths of 20 bet a Oreater must be deslgned by a 
reglotered professlo~l rnginew, 

MINIMUM STANDARDS 
TYPE B SOIL 

Includes: 
1. Cohesive soil with an unconfined compressive strength of STISF 

minimum to ISTISF maximum (medium to stiff clay). 
2. Granular cohesionless soils including angular gravel, silt, sill loam, 

sandy loam, and in some cases silty clay loam, and sandy clay 
loam. 

3. Previously disturbed soils except those which could otherwise be 
classed as Type C soil. 

4. Soil that meets Type A requirements but is fissured or subject lo 
vibration. 

5. Dry rock that is not stable. 

Excludes: 
A. Soils that are part of a sloped layered system dipping into the 

excavation on 4H to 1V. 
8. Soils that are submerged or from which water is freely se'eping. 

Slope 1H to 1V F o p  width equals 2x  depth 

\ / 
plus bottom wMth. 
If bottom wldth is 4 lest then: 

Depth Wldth 
B n 20 n 

10 ft 24 tt 
U 12 tt 28 n 
Simple Slope 14 tt 32 ft 

16 n 36 n . . 

! 18 tt 40 R 
20 n 4 4  tt 

Thls bench allowed in 
cohesive sol1 only. 

! 
4' 

Max. 

I Simple Bench 

I 

I 
I 

NOTE: All slopes lor excavations 2U l e d  or deeper wlll be deslgned 
by e registered profeaslonal engineer. 



MINIMUM STANDARDS 
TYPE C SOIL I 

Includes: 
1. Cohesive soils with unconlinod co~npressivo strangth of 0.5 TISF or 

less. 
2. Granular so~ls including gravel, sand, and loamy sand or 

3. Submorged soil or soil from which water is freoly seeping or 
4. Submerged rock that IS not stable or 
5. Material in a sloped, layered system dipping tnlo the excavation of 
4H to 1V or steepor. 

Top wldth equals 3 X depth plu 
bottom wldth. 
I f  bottom width Is 4 feet, then: 1 

Depth Wldth 
0 28 I . . 

Slope I l h H  to 1V 10 3 4 
12 4 0 
14 4 6  
16 54 
18 6 0 
2 0 6 6 

WARNING SIGNS OF FAILURE 
Tension Cracks Boiling of trench bottom 
Ground Settlement Unusual deformation of 

.* *Changes in Wall Slope bracing struts 
Trench Wall Bulge Bowing of structural 
Spalling, Sloughing members beyond 
Water Seeping manufacturer's guidelines 
Piping of fine soils Crackling, popping sound 

NOTE: Thls folder Is meant 10 
be 8 condensed gulde only. Waste, Inc. 
Competent peraon should be ( 32 Industrial Park Dr. 
furnished wllh a lull and completr Concord, NH 03301 Copy o l  Subpart P, Appendlx A. 1 1 1-800-421-0125 lor full lnformetlon. 



4.0 EXCAVATION CHECKLIST 

Company Safety Program 



EXCAVXT I O N  CHECKLS 8T 
( t o  be completed by a  "Competent Person") 

pky?T j $  
ocat ion:  

)are: Time : Competent person: 

I :oil c l a s s i f i c a t i o n :  Excavation depth:  Excavation width: 
I 
1 , je of p r o t e c t i v e  system used: 

( I n d i c a t e  fo r  each item: Yes - Ho - o r  R I A  f o r  Hot a p p l i c a b l e )  

I General i n spec t ion  of job-s i te :  
A. Excavations, ad jacent  a r e a s  and p r o t e c t i v e  sys tems in spec t ed  bj r 

competent person d a i l y  p r i o r  t o  t he  s t a r t  of work. 
B Competent person bas t h e  a u t h o r i t y  t o  remove employees from t h e  

excavat ion im.editte!y. 
C. Surface encunbrrnces removed o r  supported.  
D. Dnployees pro tec ted  from l o o s t  rock o r  r o i l  t h a t  could pose a  hazard 

by f a l l i n g  or r o l l i n g  i n t o  t h e  excavat ion.  
E. Bard h a t s  worn by a l l  employees. 
P. S p o i l s ,  ma te r i a l s ,  a n d  equipment r e t  back a t  l e a s t  2' from the  tdge  

of t b e  excavation. 
G.  B a r r i e r s  provided a t  a11 remotely l o c a t e d  excav r t ions ,  w e l l s ,  p i t s ,  

s h a f t s ,  e t c .  
8 .  Walkuays and br idges  over excavat ions  4' o r  more i n  dep th  a r e  

equipped with s tandard  g u a r d r a i l s .  
I. Uarning ves t s  o r  other  h i g h l y  v i s i b l e  c l o t h i n g  provided and worn by 

a11 tmpIoyees exposed t o  p u b l i c  v e h i c u l a r  t r a f f i c .  
J .  Lmployees rcgui red  t o  s t a n d  awaj from v e h i c l e s  being lorded o r  

unloaded. . Uarning system e s t a b l i s h e d  and u t i l i t e d  when mobile equipment Is 
ope ra t ing  near t h e  edge of t h e  excavat ion.  

L. B n p l o ~ e e s  p roh ib i t ed  from going under suspended loads .  
W. Employees p roh ib i t ed  from working on t h e  f a c e s  of s loped o r  benched 

txcavat ions  above o ther  employees. 

U t i l i t i e s :  
A U t i l i t y  companies a n t a c t e d  and/or u t i l i t i e s  l oca t ed .  
B. F r t c t  I s r a t i m  of u t i l i t i e s  m r k e d  ?hen a p p r o r c b i ~ g  the u t i l i t i e s .  
C. Underground i n s t a l l a t i o n s  p r o t e c t e d ,  suppor ted  o r  removed when 

excavat ion i s  open. 

neans of access  and egress :  
a. L a t e r a l  t r ave l  t o  melna of t g r t r s  no g r e a t e r  than 25' i n  excavat ions  - 

4 '  o r  more i n  depth. 
B. Ladders used i n  excavat ions  recured  and extended 3' above t h e  edge of 

t b e  trench. 
C. S t r u c t u r a l  runps used by e m p l o ~ e e s  des igned  by a competent person. 
D. S t r u c t u r a l  ramps used f o r  equipment des igned  by r e g i s t e r e d  

profess iona l  engineer  (RPE). 
E. Ramps constructed of m a t t r i a l s  of uniform t h i c k n e s s ,  c l e a t e d  toge ther  

on th e  bottom, equipped w i t h  no s l i p  s u r f a c e .  - 
I.- Employees protec ted  from cave-ins  when e n t e r i n g  o r  e x i t i n g  t h e  

txcavat ion .  



VII. 

F e t  c o n d i t i o n s :  
h .  F . r e c r u t i o c s  t r k c n  t o  p r o t e c t  c ~ ~ ~ l o y e e s  f rom tbe a c c m u l z t i o n  of 

v z t c r .  
B. E z t e r  removal equ ipmen t  m o n i t o r e d  b l  8 c o m p e t e n t  p c r s o n .  
C. s u r f a c e  water  o r  r uno f f  d i v e r t e d  o r  c o n t r o l l e d  t o  p r even t  

rccumul a t i o n  i n  t  b e  c x c a v a t i  on .  
D. I c s p e c t i o n s  made a f t e r  e v e r y  r a i n s t o r m  o r  o t h e r  b a x a r d  i n c r e a s i n g  

o c c u r r e n c e .  

Baza rdocs  a t m o s p h e r e :  
A .  Atmosphere  w i t h i n  t b e  excavation t e s t e d  where  t h e r e  i s  a  r ~ a s o n a b ] ~  

p o s s i b i l i t y  o f  a n  oxygen d e f i c i e n c y ,  c o m b u s t i ~ l e  o r  o t h e r  h a r m f u l  
c o a t a m i n a n t  e x p o s i n g  employees  t o  r h a z a r d - a )  

B. A i e q u a t e  p r e c a u t i o n s  t a k e n  t o  p r o t e c t  tmp loye r  f r o m  e x p o s u r e  t o  an 
r t a o s p b e r e  c o n t a i n i n g  l e s s  t h a n  1 9  oryy a n d l o r  t o  o t h e r  
h a t a r  d o u s  atmospheres. 

C. Vent i  1  a t i o n  p r o v i d e d  t o  p r e v e n t  c m p l o ~ e e  e x p o s u r e  t o  a n  a tmosphe re  
c o n t a i n i n g  f l r rrunable g a s  i n  e z c e s s  o f  2 0 1  of t h c  l o v e r  e x p l o s i v e  
l i m i t  o f  t b e  p a s .  

D. T e s t i n g  conduc t ed  o f t e n  t o  e n s u r e  t h a t  t h e  a t m o s p h e r e  r e m a i n s  s a f e .  
E. be rgency  tquipmen!, s u c h  a s  b r e a t h i n g  a p p a r a t u s ,  s a f e t y  h a r n e s s  and 

l i n e ,  a n d  b a s k e t  s t r e t c h e r  r e a d i l  J a v a i l a b l e  where  h r x a r d o u s  
r t a o s p h c r e s  c o u l d  o r  d o  e x i s t .  

I. E r ? I o y e e s  t r a i n e d  t o  u e  p e r s o n a l  p r o t e c t i v e  a n d  o t h e r  r e s c u e  
equ ipmen t .  

C.  S a f e t y  b a r n e s s   ID^ l i f e  l i n e  u3cd a n d  i n d i v i d u a l l y  a t t e n d e d  uhen 
e n t e r i n g  b e l l  b o t t o m  o r  o t b e r  d e e p  c o n f i n e d  e x c a v a t i o n s .  

Suppor  1 s y s  t  uns : 
A H a t e r i a l a  and /o r  equipment  f o r  s u p p o r t  s y s t e m s  s e l e c t e d  b a s e d  o n  s o i l  

a n a l y s i s ,  t r e ~ c h  d e p t h  and e x p e c t e d  l o a d s .  
B. H a t e r i a l s  and equ ipmen t  u s e d  f o r  p r o t e c t i v e  s y s t e m s  i n s p e c t e d  m d  i n  

goad c o n d i t i o n .  
C. W a t t r i a l s  and eguiprnent  n o t  i n  good c o n d i t i o n  h a s  b e e n  removed from 

s e r v i c e .  
P Dacaged m a t e r i a l s  a n d  eguipment  u sed  f o r  p r o t e c t i v e  s y s t e m  i n s p e c t e d  

b1 m R e g i s t e r e d  P r o f e s s i o n a l  E n g i n e e r  (RPE) r f t e r  r e p a i r s  and  b e f o r e  
be ing  p l a c e d  b a c k  i n t o  s e r v i c e .  

Z. P r o t e c t i v e  s y s t e m s  i n s t a l l e d  v i  t h o u t  e x p o s i n g  emp loyees  t o  t b e  
h a z a r d s  of  c a v e - i n s ,  c o l l r p s e s  o r  f r o m  b e i n g  s t r u c k  by m a t e r i a l s  o r  
equ ipmen t .  

? H d e r s  of  s u p p o r t  s y s t e m  s e c u r e l y  f a s t e n e d  t o  p r e v e n t  f a i l u r e .  
C. 6 u ~ p o r t  s ~ s t e m s  p r g v i d e d  t o  i n s u r e  s t a b i l i t j  of a d  j a c e n t  s t r u c t u r e s ,  

b u i l d i n g s ,  r oadways ,  s i d e u r l k s ,  w a l l s ,  c tc .  
B. E r c r v a t i o n s  be low t h e  i e v e l  o f  t h e  b a s e  or r o o t i n g  a p p r o v e 6  by an 

WE. 
I. Recoval  o f  s u p p o r t  s y s t e m s  p r o g r e s s e s  f r o m  t b e  b o t t o m  and  members a r e  

r e l e a s e d  s l o u l y  as t o  n o t e  m y  i n - d i c a t i o n  o f  p o s s i b l e  f a i l u r e .  
3. Backf i l l  i n g  p r o g r e s s e s  w i t h  r emova l  of s u p p o r t  a j s t c m .  
A- E x c a v a t i o n  of m a t e r i a l  t o  a l e v e l  n o  g r e a t e r  t h a n  2 '  b e l o v  t h e  b o t t a  

o f  t h e  s u p p o r t  s y s t e m  and o n l y  i f  t h e  s y s t e m  i s  d e s i g n e d  t o  s u p p o r t  
t h e  l o a d s  c a l c u l a t e d  f o r  t h e  f u l l  d e p t h .  

Lo S h i e l d  s y s t e m  p l a c e d  t o  p r e v e n t  l a t e r a l  movement .  
H. W l o y e e s  a r e  p r o h i b i t e d  from r e m a i n i n g  i n  s h i e l d  s y s t e m  d u r i n g  

v e r t i c a l  movement, 

R e m a r k s :  



- E A T H E R 8  PXOJECT I 

- V a l  Dip S a f e  Contactad: T I 5  - K 3  

?rotectiva S y 9 t t z ;  T r c n c h  Z h l t l d  ( B c x )  
V o o t  Shoring S l c p i n g  O r h e r  

- ?urpose o f  T r e n c h i n g  1 D r a i n a g e  Uarer  
Btucr C b  6 Other 

-- Soil Ltrengtht 

-- EtrarJou~ A t = o s ~ ? , a r t  L ~ f 6 t :  C E S  Xh If yes, r e f e r  t o  Confintd 
6;ace rr.rry I ' roccdurcr  Policy, carploto Coniined b p o c e  Entry P c r n i t ,  
E o ~ i c o r  f o r  T o x i c  C;t(r). 

(excavatio~ in l r n c ? f l l l r  o r  whtrt hrrariccr substancca as srorrd ncarby) 
oxygen d t f i c l o n c y  - 19.3 or l t s e ,  flo-a)lt l i m i t  C X C t D 8  of 20 percent 
(4 it. t r c 3 c h e r  or  g r e ~ r e r )  

- Jr  t r t c c h i 3 g  or oxcavation r x y o s e d  t o  p c k l i c  v e h i c u l a r  t r a f f i c  (exhaust 

erlr 8 lon) : Y E S  XO . I! y t r ,  r e f e r  to Cpnfined Space 
Eutry Procrsurur F o f i c y ,  co-,?l~ tu Conf fnr?  3 p r ~ C  f u l r y  P c $ & c ,  m0nirOr 
for T o x i c  Cca (8) . . 
X s a a u r a ~ c n t  r of T r e n c h :  b c p t h  L e n g t h  

Kid t h  

KO * . 1s A 11Cdc: v i c h i n  25 feet of Trocch~ TES 

-- IS txcavltt2 =(trial s t o r r d  2 f e e :  or =>re from c d g a  of 
rxcavstion~ YES EO 

I 

- Aro oo?loycc:, cx?oscd to p u b l i c  v e h i c u l r ~  rraffict Y E S  - XO 
( i f  yro, vrrning veatr "required) 

Are other u t i l i t l o o  pratoat'oJt B f S  no - 33T REQ!JIXED 
( V l t t t ,  6 e V t T I  gLI, O f  ~ t h t f  # t r u ~ t ~ ' r T  

Arr rcvcr, or natural gas-line Lxpostd: TES NO (If  y e s ,  

ref  sr t o  Conf fnad Spact Lntr;r proct ~ u r c r  P o l i c y ,  Conpltre ~ o n f  i n r d  Space 

tntry P e r c i t .  nonltor fot .Toxic  Cas (s) 

- PerioCic Inrpettfonz YES 80 -- US1 - 
- Did h?loycer Rece ive  T r a i n i n g  in txcavttingl YES - HO 



5.0 SOILS CLASSIFICATION CHECKLIST 

Company Safety Program 



Soils Classification Checklist 
PART V 

The folfowing checklist outlines the usual and manual lesr that the competenr person must 

perform & j l y  or each rime soil condtions chmge. The new srandard requires 1h2r one 

v-sual z t _ ? d  one r n z n u a l  test be performed H o w e ~ e ~  performing several tes ls  is rccom- 

mcndeS; so that the condirion of [he excavarion is rhoroughly examined. 

I.Msual Tesrs - 

1. Visual Tests - One or more test required each time soil conditions change. 

1. Estimate range-of partjcle sizes 
a) fine-grained = cohesive marerial 
b) coarse grained = sand and gravel 

2. Observe soil excavared 
a) clumps = cohe:ive marerid 
b) breaks up easily = panular marerial 

3.- Observe opened excavarion 
2) sides 
b) surface area 
c) crack like openings 
d) spall of venical sides 
e) indication of moving ground 

4. Previously disturbed soil 
a) existing utilities 
b) underground smctures 

5 Observe opened excavation 
a) layered systems 
b) layers sloped towards excavation 
C) esdmare degree of layered slope 

Yes No 

6. Water condjtion 
a) surface water .(creeks, etc.) - - 
b) run off - - 
c )  seeping from sides ' - - 
d) water table - - 

7. Vibration present 
a) general area (adjacent to) 
b) in excavation (tools, erc) 

U. , Manual Tests - One or  more tests must be performed each time soil conditions 
change. 

1. Plastici!y - determines cohesive material 
2 )  mold soil sample into small ball 

b) roll ball into h e a d s  118" diameter 
c) pick-up 2" length of 118" thread by one end  

wirhou~ breaking 

Yes Sc 
- - 
- - 
- - 



a) maid 5011 tnio L I / L  - 3 l I . L  Oaf1 

b) roll bdl  inro 1/2" - 5/8" rope 
c )  mash enrire length of rope into a 1/2" 

rhickness. between Lhumb and forefinger 
d) if rope stays i n  one conrinuous piece and 

curls around hand the soil is cohesive 

O P ~  B) 
3A- Dry Soil Strength - granular material 

a) crumbles OD its own 
b) crumbles with moderate pressure by hand 
c)  breaks into individual..grains or fine powder 

U Y P ~  C )  
3B. Dry Soil Suengrh - cohesive material 

a) falls into clumps - - 
b) breaks inlo smaller clumps - - 
c) smaller clumps only broken with difficulty (by hand) - - 

m e  A) 
3C. Dry Soil Snengrh - cobesive material 
. . a) breaks into clumps 

' b) does not break into smaller clumps 

c )  clumps broken wirh difficulty (by hand) 
d) visual indication of fissures 

(Cracks or separation of soil) ( v p e  B) 
4. Thumb Peneuarjon Tes~  - estimares the unconfined compressive srrcngrh of 

cohesive material. 
a) Type A Soil unconfined compressive 

strength = 1 .S L S ~  and up 
1. can k readly indented by the thumb 
2. peneuated by thumb with greal effort 

b)" Type B Soil - unconfined compressive 
snength = 0.5 to 1.5 tsf 
1. can k indenred by thumb with effort 

c) Type C Soil - unconfined compressive 
suengrh = 0.5 tsf 
1 .  easily penetrated several inches by rhumb - 
2. molded by lighr finger pressure - 

- - d) All test should be run on 
1. large clump of spoil material 
2.  as soon as excavated 
3. later exposed ro wetting influences 
4. reclassified 

5: Unconfined Compressive Snength - Saturated Soil Needed 

.. a) Pocket Peneuorne\er reading (take 10 reading and average) - 
1. 0.5 - qpe C soil - 

. 2. 0.5 - 1.5 - Type B soil - 
3. 1.5 - 2.0 - Type A soil - 

b) ' Shear Vane reading X 2 = Unconfined Compressive 
Szengrh - Sarurzr~,3 Soil Heeded (use middle foot) 
1. 0.5 - q ~ t  C soil - 
2. 0.5 - 1.5 - Type B soil - 
3. 1.5 - 2.0 - t g t  A soil - 



,1 
. - .  . - - - -  , -w--- y41.L.l. L . ‘ & , l l l L  ilCILL33C+1 )) 

s;l sample 1" thick X 4" diamcar 
a) develops cracks - significant fissures are - - 

indicated = fissured material (Qpe B or C) 
b) &-es without cracks 

1. breaks by hand with considerable force significant - - 
cohesive conrent = unfissured cohesive material - - 
(Type A) 

2. once unfissured cohesive material is established - - 
check for unconfined compressive suengrh using 
another soil sample (refer to #4 and # S  above) 

c) sample breaks easily by hand = fissured cohesive o r  granular material 

1. distinguished between fissured or granular matenal - - 
d) pulverize dry clumps 

I .  by hand - - 
2, by stepping on them - - 

7. Hazardous Atmosphere 
a) any predictable hazards - 
b) air or contaminant testing - 
c) ventilation required - 

8. - To determine percentage of granular marerial in soil sample - 
- a) fill 2 112" - 3" X 8" jar wirh 5" of water - 

b) place \ 1/2" soil into water - 
c) place lid on jar and shake contents will, giving jar 1/2 - 

t u m  when set down on flat surface 
d) after 30 seconds granular material will settle ro bortorn - 
e) to estimate percentage of granular. marerial measure the - 

height of the granular marerid then divide i r  by the height 
of the remaining material 
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- - - - -  - PART V I  
This  c h e c k l i s t  must be comple ted  vhen * o i l  . n a l l s i s  is made t o  de te rmine  t h e  s o i l  
? t c s t n t  i n  t h e  r r c a v a t i o n .  A s e p a r a t e  a n a l ? s i s  nust be performed on each l a y e r  of soil io 
e S r a v a t i o n  v a l l r .  A s e p a r a t e  a n a l y s i s  must a l s o  b e  performed i f  t h e  e x c a v a t i o n  ( t r ench)  is 
s t r e t c h e d  over a  d i s t a n c e  v h e r e  s o i l  t y p e  ma1 change-  

s i t e  l o c a t i o n :  

Date: f imc: Competent p e r s o n :  

wbert was t b e  sample  taken from? 

t E ~ c a v a t i o n :  Depth W i d t h  L t n g  t h  

P a r t i c l e  type :  r i n e  g r a i n e d  ( c o h e s i v e )  Course g r a i n e d  ( sand  o r  g r a v e l )  

Wet Dry WIttr c o n d i t i o n s :  Surface u r t t r  ~ r t s t n t  Submerged 

No Yes P t t v i o w l y  d i s t u r b e d  r o i l s ?  

Uodtrground u t i l i t i t s ?  Yes - no I f  y e s ,  vha t  type?  

Yes L a y t r t d  r o i l s ?  ?io Layered r o i l  d i p p i n g  i n t o  excava t ion?  y e s  No 

Yes ~ x c ~ v a t i o r i  exposed t o  v i b r a t i o n s :  lo If yes,  from what? 

No crack l i k e  openings  o r  s p a l l i n g  observed? Yes 

Yes c ~ n d i t i o n s  t h a t  m y  c r e a t e  a  h a r a r d o u s  atmosphere? Ilo 
I f  y e s ,  i d e n t i f l  c o n d i t i o n  and r o u r c c ?  

Sbrf a c t  encumbrances? Yes  l o  I f  y e s .  what type? 

Yes Work t o  bt  performed n e a r  p u b l i c  v e h i c u l a r  t r a f f i c ?  Xo 
r 

Pbss ib le  conf ined  r p a c c  exposure?  Yes Ilo 

lfmumuL 

P l a s t i c i t y :  C o h c s i r e  - Ron-cobesi re  

Cohesive (Broken v i t b  d i f f i c u l t y )  Dry s t r e n g t h :  G r r ~ u l a r  (crrrmbltr  r r a i l y )  

l o t @ :  Tbe f o l l o u f n g  uaconf  inad c o m g r a s r i r r  s t r e n g t h  t e r t r  s h o u l d  be pt r fo Im@d O n  
u n d i s t u r b a d  r o i l r .  

TW t t s t  w e d  t o  e s t i m a t e  u n c o n f i n t d  compress ive  s t r e n g t h  of  c o h e s i r t  s o i l :  
T e s t  performed: Its n o  

- Type A - s o i l  i n d e n t e d  by thumb w i t h  very g r e a t  e f f o r t .  

t j p e  B - s o i l  i n d e n t e d  by thumb v i t h  some. 

Type C - s o i l  e a s i l y  p e n e t r a t e d  s e v e r a l  i o c b e i  b~ thumb wi th  l i t t l e  o r  no e f  f o r t -  
I f  s o i l  i s  submerged.  r t e p i n p  wa te r .  s u b j e c t e d  t o  s u r f a c e  water.  runof f  r e x p o s e  
t o  w e t t i n g .  



Penetrometer or Shezrvane used to estimate unconfined compressive strength of cohesive 
Tes f e s t  performed: ,- Ro Device u e d :  

I 

I T J ~ C  A - s o i l  wi th  unconfined c o m ~ r e s s i v c  s t r e n g t h  of 1.5 tsf o r  g r e a t e r .  

1 ~ y p e  B - s o i l  r i t h  unconfined c o m ~ r e s s i v c  r t r e n g t b  of 0.5 t a f  t o  1.5 t s f .  
I 

type c - r o i l  v i t b  unconfined compress ive  s t r e n g t h  of 1 , s  tsf o r  I t r s .  
f f  r o i l  is submtrped, seeping u a t e r .  s u b j e c t e d  t o  s u r f a c e  u r t e r ,  r u n o f f ,  

I t o  v e t t i n g .  

U m i n a b i n a  t e s t  u s t d  t o  d e t e r m i n t  p e r c t n t r g e  of 9 r r n u l a r  and c o b e s i v c  m a t e r i a l r .  con 
r e s u l t s  t o  s o i l  t e x t u r a l  c l a s s i f i c a t i o n  c h a r t  t o  determine s o i l  t j p e .  

t y p e  A - c lay ,  s i l t y  c l a y ,  randy cf clay loam, and i n  some c a s t s ,  s i l t T  
loam and randy c l a y  1 o m .  

t j p e  0 - ragu la r  g r a v e l  ( s i m i l a r  t o  crushed rock) ,  s f  I t ,  r i l t  loam,  sandy ! 
and, i n  some c a s e s ,  r i l t y  c l a y  l o w  and r a n d y  c l a y  loam. 

Type c - granu la r  r o i l  i o c l o d i o g  g r a v e l ,  s a n d ,  and lomy rand .  
I 

t c o h t s i v e  $ s i l t  - - a  granu la r  

I 

I l o t o :  Type A - no s o i l  i s  type "A" i f  r o i l  i n  f i s s u r e d ;  s u b j e c t  t o  vibra  
p r e v i o u s l y  d i s tu rbed ;  I a ~ e r e d  d i p p i n g  i n t o  t h e  t i c r v a t i o n  on I s l o p e  of  4E:lV. 

p r o t e c t i v e  system: b l  oping  (appendix B) b p e c i  f y  angle 
L 

Timber shor ing  (append ix  C )  - 
Aluminum b j d r r u l i  c s b o r i n g  (appendix D) - 

l o t o :  Although O B ~ A  ri l l  . ~ e c o p t  tho  r b o v o  t o r t ,  i n  mort C l B O B ,  romr s t a t o r  r i l l  
Check your r t r t e  r a f e t ~  roqu i romtn t r  f o r  t r e n c h i n g  r e g u l a t i o u .  
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INFORMATION ON TRENCHING SHIELDS 

Company Safety Program 



PART VII 

TRENCH SHIELD CERTIFICATION 

Soil Conditions: 

I. Dry to moist gravel, sand, silty sand, sandy silt, silt 

II. Wet gravel, sand, silty sand, sandy silt, silt 

Ill. Soft clay, silty clay 

Certified Allowable Depth [ft] 

15 Lightweight Pipe Shield; 8'x 16'. 

16 Mighty Lite 

Certified Allowable Depth [fi] 
Soil Condition 

























































Dnf  c :  ?/2 1!05 

Re: L . i _ ~ h t l J ~ e ~ ~ h t  Pipe Shield 

IVe 11:11~e recently purchased 3 l ightwei~ht 5' x 16' trench shield. 
'Phis shield comes  with 36" and 42" pipe spreaders. The shield 
weighs 6,500 #, the 36" sp~eaders  weigh 700# and the 42" weigh 
77551. This l ~ g l ~ h v e i g l ~ t  shoring sllield is excellent for using lighter 
excavrltors l ike  our PC200 or CAT225 size excavators. 

The  shield i s  an  OSHA approved unit and will be desipated as 
shield number 15. 
Attached are the engineering certifications for t l l s  shoring system. 
Please put these with your current trench shield information. Also 
attached are catalog cuts for the new shoring system. 

' 

Anthony. John 
Al~bozek, Doug 
Bishop, Joseph 
Blood. Roland 
Bohl. Harold 
Connors, Dan 
Consolln~. Tony 
Cullelt. M ~ k e  
Curry, Tom 
Czelusnrak, Tom 
D~Lallo, Klm 
Drury, Jay 
Dupras, John 
Flood, Perry 
Hoag. Ke~th 
Houle, Glenn 
Johnson, E r ~ k  
Jones, Chrls 
Lavioiette, Jack 
Llndheimer, WlIIiam 
MacL ean, Rob 
Massimiano, John 
Maxym~llian, Jlm 
Maxymrllian, Neal A 
McCarthy, Mati 
McCarthy, Tom 
McCauley, Wayne 
M~i le t t e ,  Lucy 
Monette, Ron 
N~chols, Kevin 
O'Brien, Dennis 
O'Brien, Dick 
O'Brien, Rob't, S r  
Palen. Vern 
Pisanelli, Tony 
Polumbo, Gary 
Randall, Ken 
Raymond, Leonard 
Rouse, Bill 
Rustemeyer, Bruce 
Rusterneyer. Geo. 
Salvatore, Ernest 
Simonelii, Tony 
Smith, Dave 
Smith, Ed 
Smith, Jim 
Steinhoff, Al 
Slrrepek, Dave 
Taylor, John 
Trostle, Ken 
Tmcinski, Chet 
Warren, Stephen 
Williams, Pete 
York, Casey 
Zalewsky,  avid 

- - 

, . 













149 UEST R C l O N  ROAO 
STOW. P l A .  01775 
(000) 225-3400 

QUOTE 0 
j :{ i'-cj..s j q i i i  ] 1 j :?i I T ~ ? C '  - SHIP T O :  Cbarny 

-. .- 

I I k.: ;:I. ; r: 

t r l t N T  D A l t I :  3/30/'9E; T E L .  NO. 3 0 0 :  OFF ICE: 

D O Y :  308 N O :  PURCHASE DRDER : 

f3IUiTS THE CUSTomER mAY HAVE TO RENT OR FWf3CHASE THE COUIPENT MSCRI8EO M n E I N  ARE 
EXPRESSLY WBJECT TO TERlrtS ANO CONDITIONS PRINTED f 3 J  THE REVERSE SIDE Gf THIS AGREEPENT- 

F - -  

s I m n T m Y  WARRANTS THEY HAVE FULL AUTHORITY TO SIGN AS CUSTO'ER AGENT AND/OR PERSMYJCLY 
nssws ALL INMBTEMVESS OF ANY S L D ~ ~  DUE WHIM mnY RESULT UNDER T E R ~ S  OF TIUS A G ~ E E ~ N ~ .  

CUSTWR SIW\mTURE TITLE ORTE f!WJCF_ INDUL;l'I\It:!~. .Iw- 

O E S C R l P l  ION 

N i q h t y  Cite  Panels b ' x a '  

11 I* 1 I Z 'xL1'  

Qecessed Pane l  Connector 5 

Screw Jacks 3-5 F t .  Ad~u2tdblc 

I i f ' t j n g  Lugs 

M y l ~ n  Sling 4OUO Lb. c a p -  

P R I C E  

- 
T Y  

I 

- 

A m O U N l  

Price for ahowe system 

PART NUmBER 

MI L r i l  

MI ?:I 

RFC -& 

51 - 3 5  

L L 

fd 5 

33/1k7 - :33 

F o r  t h e  above s y s t e m  only 6 '  lengths Add 

11 11 11 I I  " 8 '  1engt)t.s Add 

Add to any three s y s t e m s  above To1 5-9 Screw jacks 

863U. UU 

$1 320.00 

$ 68.UU 

TOTAL I 
I - 

KNT OF RENTAL: PAYABLE I N  ADVANCE - n CONSECUTIVE PRO-RATA RENTAL RATE OF: 

+ 7a-x PER PWNTH; b + 7u-v PER WEEK; S  PERDAY DAY. 

t~51m CtiARGE OF S SHALL BE ADDED TO RENTALS OF LESS THAN ONE mOtJTH. 

HEREBY M E E S  TO RENT ABOVE 1TER.S FOR A PlINJFW O f  C O N S E C U T I V E  WEEKS. 

I: 3F SAC€: 

SUB TOTAL 

TAX I 
FRE IClf T 

TOTAL PR ICE  

DOWN PAYNENT 

BALANCE DUE 



m m  1 
I , L , ~ N U F A ~  ftm f - y s  g u&=RFS g==%F- TABULATED DATA 

I 
. . "  This Trench SRjefd i+;Ti zompiy ;vi-;h O-S.s.;i REF: b.a. Dept- cf tabo; G.S.H.& 

&?%t-- a ~ d  E-:eskh Sianda;cis (29 CFK ;92SIi9iOj Zevisisd iijarch 5.199fi 
sGb;a+- % S v r -  -~,a~a~ioi.rs, , - 4 :  Trenching, & Shoring Seiecrion of Protective Svstems. 

i926.652 Appevdix F. 

MODEi  NO. ML- 26 HEIGHT 2 * LENGTH 5 SE!?!R.L MC. 

(LONG TERZ) 1 A 1 
TfFE B I C  
EFP 25 $5 6 6 

, SHrEiD ! ,* 
: i ->".; 

i 2 3 9 0  - 3  4 -  i ~ 2 - o  
I i 

-. 
1515 faf?iila!ed ddain is it b~ G S E ~  by the compdenl person 
5 s  de5rjeyi 5y @ . ~ . ~ . J ? ,  C F R Z .  ?=.t iY~e, P 
Excavatknr. SC~!  !',$fs .4. " sand C, =re defined i-i7!hin ihs  
O.S.H.A. Standard. Type C 1s fur?-k dehed by the 
inanufaclluei: Soil an Equivaknt fluid Pressure 
:,EF?! cf ?SF p e r  foot ol c'c;:h. 
So2 cMtic?s can excsed the vake of FSf/Ff. 
Cor?su!! a snik er?gi.-r !? de!ermhe Lha =!=! s ~ i !  
cond~tion and pressurs prior 10 use. Consun 1 k  
manuiactwK ii Soir p f e ~ t i r e s  exteed t m  iisted k, the 
bep!h and cap=* chart. 
3 2  &mum depfh is the diacce fie% ih? grwnd level 
to th  Wm 01 the t rmh.  S u r c b r p  ! z d i v  is ilct 
cakuiated into the maximum atlowable depth. Separate 
site spcsik P.E. caicubkns are needed to accouni for 
surch~rge Irsdng. Structu~s. qd!prne~t. bui ld' i s  cs 
stared materials d j c e n !  to t h  !refit-h co,-itr;=ute to 
surcharoe loadmg. 'Ad;=ent' m e m  M e  3 ~ 8  &!,M a 
horuontd distance frwn the edge ot the trench eqwl to 
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MATERIALS AND PERFORMANCE - SECTION 02200 

EARTHWORK 

PART 1 - GENERAL 

1.0 1 DESCRIPTION 

A. All labor, materials, services, and equipment necessary to complete the earthwork activities as 
depicted on the Technical Drawings andlor as directed by GE or GE's Representative. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section MP-0 1400 - Responsibilities of CQA Parties 

B. Section MP-02207 - Restoration of Surfaces 

C. Section MP-02222 - Fill Materials 

D. Section 3.22 -Air Monitoring 

E. Section 3.23 - Dust Suppression 

F. Section 3.24 - Soil Removal and Disposition 

G. Section 3.28 -Material Handling and Staging 

1.03 SUBMITTALS 

A. Contractor's proposed equipment and compaction method(s). 

1.04 APPLICABLE CODES, STANDARDS AND SPECIFICATIONS 

A. American Society for Testing and Materials (ASTM). 

1.05 DEFINITION 

A. Earthwork is defined to include, but is not limited to, clearing, pavement removal, rough grading, 
excavation for subgrades, trenching, handling and disposal of surplus materials, maintenance of 
excavations, removal of water, backfilling operations, embankments and fills, and compaction. 

PART 2 - PRODUCTS 

Specified elsewhere. 



PART 3 - EXECUTION 

3.0 1 UNAUTHORIZED EXCAVATION 

A. The Contractor shall not be entitled to any compensation for excavations carried beyond or below the 
lines and subgrades prescribed on the Technical Drawings. The Contractor shall refill such 
unauthorized excavations at its own expense and in conformance with the provisions of this section. 

. . 

B. Should the Contractor, through negligence or for reasons of its own, carry its excavation below the 
designated subgrade, appropriate materials specified in Section MP-02222 - Fill Materials shall be 
furnished and placed as backfill in sufficient quantities to reestablish the required subgrade surface. 
Fill material used for backfilling shall be spread and compacted in conformance with the requirements 
of later subsections of this section and to the percentage compaction outlined therein. The cost of any 
tests required as a result of this refilling operation shall be borne by the Contractor. 

C. All 'material that slides, falls, or caves into the established limits of excavations due to any cause 
whatsoever, shall be removed and disposed of at the Contractor's expense and no extra compensation 
will be paid to the Contractor for any materials ordered for refilling the void areas left by the slide, fall, 
or cave-in. 

3.02 BACKFILL MATERIALS 

A. Fill material shall be used as specified for backfill. Requirements for off-site fill material are specified 
in Section MP-02222 - Fill Materials. 

B. Existing on-site material, designated as "native fill" or "existing soil" material shall not be used as 
backfill. 

3.03 GENERAL BACKFILLING REQUIREMENTS 

A. Backfill shall be started at the lowest section of the area to be backfilled. 

B. Drainage of the areas being backfilled shall be maintained at all times. 

C. Areas to be backiilled shall be inspected prior to backfilling operations. All unsuitable materials and 
debris shall be removed. 

D. Backfill material shall not be placed when moisture content is too high to allow proper compaction. 

E. When material is too dry for adequate compaction, water shall be added to the extent necessary. 

F. Backfill material shall not be placed on frozen ground nor shall the material itself be frozen or contain 
frozen soil fragments when placed. 

G. No calcium chloride or other chemicals shall be added to prevent freezing. 

H. Material incorporated in the backfilling operation that is not in satisfactory condition shall be subject 
to rejection and removal at the Contractor's expense. 

I. The maximum lift thickness is 12 inches (measured prior to compaction). 



J. For backfill placed directly over geosynthetics (i.e., in areas where engineered barriers are installed), 
the minimum lift thickness is 12 inches. If the final backiill thickness is less than 12 inches, the 
contractor shall remove the excess material by back-blading to prevent operation of placement 
equipment on geosynthetics with less than 12 inches of cover. 

K. With the exception of compaction equipment, all equipment used to place and grade backfill over 
geosynthethics shall be low ground pressure equipment. 

3.04 METHOD OF COMPACTION 

A. General 

1. The Contractor shall adopt compaction methods that shall produce the degree of compaction 
specified herein, prevent subsequent settlement, and provide adequate support. 

2. Methods used shall avoid disturbance to underlying fine-grained soils, subsurface utilities, and 
the geosynthetics used in the engineered barriers. 

3. Before filling or backfilling is begun, the Contractor shall submit in its Operations Plan the 
equipment and method for compaction which it proposes to use. 

4. Hydraulic compaction by ponding or jetting shall not be permitted. 

5. Backfill material shall not be left in an uncompacted state at the close of a day's construction. 

6. Prior to terminating work, the final layer of compacted fill, after compaction, shall be rolled 
with a smooth-drum roller if necessary to eliminate ridges of soil left by tractors, trucks or 
other equipment used for compaction. 

7 .  As backfill progresses, the surface shall be graded such that no ponding of water shall occur 
on the surface of the fill. 

8. Fill shall not be placed on snow, ice or soil that was permitted to freeze prior to compaction. 

9. Unsatisfactory materials shall be removed prior to fill placement. 

B. Equipment: Unless otherwise specified on the Technical Drawings or in this RFP, equipment for 
compaction shall be the largest equipment consistent with space limitations of the work areas and the 
need to protect adjacent facilities. 

1. Compaction of fill material in confined areas shall be accomplished by means of a drum-type, 
power driven, hand-guided vibratory compactor, or by hand-guided vibratory plate tampers. 

2. If the proposed method does not produce the degree of compaction required, an alternate 
method shall be adopted until the required compaction is achieved. 

3. The moisture content of backfill or fill material shall be adjusted, if necessary, to achieve the 
required degree of compaction. 



C. Minimum Compaction Requirements 

1. Unless otherwise specified on the Technical Drawings or in this RFP, the degree of 
compaction specified for the various items listed in Table 1 shall be the minimum allowable. 

2. Unless the Contractor can successfully demonstrate that its methods shall produce the required 
degree of compaction, materials to be compacted shall be placed in layers not exceeding the 
uncompacted thicknesses listed in Table 1. 

3. In-place density tests shall be required at a minimum of one test per each lift of backfill placed 
or at a frequency of 1 passing test per 2,500 square feet of subgrade, 100 cubic yards of soil 
fill, or 100 linear feet of trench, whichever is greater. 

4. GE or GEYs Representative may order additional in-place density tests to ascertain 
conformance with the compaction requirements shown in Table 1. 

5. The Contractor shall dig test holes at no additional cost to GE when requested for the purpose 
of taking an in-place density test below the current fill level. 

6.  The contractor shall provide free access to trenches and fill areas for the purpose of making 
such tests. Payment for all compaction tests shall be made by the Contractor. 

7. The Contractor shall anticipate time needed due to testing procedures and shall not have 
claims for extra compensation occasioned by such time. 

8. ~ i n i m u m  field compaction requirements in Table 1 are expressed as a percentage of the 
maximum dry unit weight of the material compacted using the Modified Proctor Compaction 
Test (ASTM D1557). 
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1. Subgrade -Native Soil Not applicable Proof-rolling 

1. Maximum uncompacted lift thichesses do not apply to backfill placed directly over geosynthetics in areas receiving engineered barriers. 

2. Embankments and Fills 
3. Pipe Trenches 
4. Pipe and Manhole Bedding 
5. Road and Parking Lot Subbase 
6. Topsoil 

9. Laboratory compaction curves for the full range of soil materials shall be provided by the Contractor, 

10. When proof-rolling existing (or native) soils, the layer shall be acceptable when deformations caused 
by substantial site equipment (e.g., roller, fully loaded dump truck) are no deeper than 1 inch. All soft 
or wet materials that continue to deform more than 1 inch shall be removed and replaced with suitable 
material. 

Note: 

12 
8 
8 
8 
8 

90 
92 
92 
95 

Compact by placindgrading only 



3.05 GRADING 

A. After the completion of all fill and backfill operations, the Contractor shall grade the site to the lines, 
grades, and elevations shown on the Technical Drawings, taking into account any subsequent site 
restoration requirements (e.g. installation of engineered barriers). 

3.06 EXISTING FACILITIES 

A. General 

1. Existing subsurface facilities may be encountered during construction of the work, or located 
in close proximity to the work. 

2. These facilities may include, but are not necessarily limited to, sewers, drains, water mains, 
conduits and their appurtenances. These facilities may not be shown on the Technical 
Drawings. However, the sizes, locations, and heights or depths, if indicated, are only 
approximate and the Contractor shall conduct its operations with caution and satisfy itself as to 
the accuracy of the information given. The Contractor shall not claim nor shall it be entitled to 
receive compensation for damages sustained by reason of the inaccuracy of the information 
given or by reason of its failure to properly maintain and support such structures. 

3. There may be other subsurface facilities, the existence andlor location of which are not known, 
such as individual water and gas services, electrical conduits, storm drains, etc. The 
Contractor shall consult with GE or GE7s Representatives of such facilities and, if possible, 
shall determine, prior to construction, the location and depth of any such facilities that may 
exist in the area to be excavated. 

4. If underground facilities are known to exist in an area but their location is uncertain, the 
Contractor shall exercise reasonable care in its excavation technique to avoid damage to them. 

5 .  The Contractor shall notify Massachusetts DIGSAFE at least 72 hours prior to any site work. 

B. Notification and Protection Procedures 

1. Except where superseded by state or local regulations, or in the absence of any applicable 
regulations, the Contractor shall, at a minimum, include the following procedures in its 
operations: 

a) Prior to Excavating: 

1) Determine correct field location of all nearby underground facilities or 
arrange for Representatives of the utilities to locate them. 

2) Notify owners of nearby underground facilities when excavation is to take 
place, allowing them reasonable time to institute precautionary procedures or 
preventive measures which they deem necessary for protection of their 
facilities. 



3) In cooperation with owners of nearby facilities, provide temporary support 
and protection of those underground facilities that may be especially 
vulnerable to damage by virtue of their physical condition or location, or those 
that could create hazardous conditions if damaged. 

b) Immediately notify any utility owner of any damage to its underground facilities 
resulting from the Contractor's operations, and arrange for repairs to be made as soon 
as possible. 

c) In case of an electrical short, or escape of gas or hazardous fluids (resulting from 
damage to an underground facility), immediately notify the local Fire Department and 
all persons who might be endangered and assist in evacuation of people from the area. 

3.07 OTHER REQUIREMENTS 

A. Unfinished work 

1. When, for any reason, the work is to be left unfinished, all trenches and excavations shall be 
filled and all roadways and watercourses left unobstructed with their surfaces in a safe and 
satisfactory condition. The surface of all roadways shall have temporary pavement. 

B. Hauling Material on Street 

1. When hauling material over the streets or pavement, the Contractor shall provide suitably 
tight-sealing vehicles so as to prevent deposits on the streets or pavements. In all cases where 
any materials are dropped from the vehicles, the Contractor shall clean up the same as often as 
required to keep the crosswalks, streets, and pavements clean and free from dirt, mud, stone, 
and other hauled material. 

2. When hauling materials that contain PCBs or other hazardous constituents, the Contractor 
shall abide by all applicable federal, state, and local codes, including, but not limited to, 
manifesting and placarding (if necessary). 

C. Dust Control 

1. It shall be the sole responsibility of the Contractor to control the dust created by any and all of 
its operations to such a degree that it will not endanger the safety and welfare of the general 
public. 

- END OF SECTION - 



MATERIALS AND PERF'ORMANCE - SECTION 02222 

FILL MATERIALS 

PART 1 - GENERAL 

1.0 1 DESCRIPTION 

A. Work Specified 

1. Work under this section shall include, but not necessarily be limited to, supplying all labor and 
materials, excavating, transporting, dumping, spreading, and compacting fill material in the 
locations and to the depth shown on the Technical Drawings andfor as directed by GE or GE7s 
Representative. 

B. Applicable Standards and Specifications 

1. American Society for Testing Materials (ASTM). 
2. American Association of State Highway and Transportation Officials (AASHTO). 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section MP-01400 - Responsibilities of CQA Parties 

B. Section MP-02200 - Earthwork 

A. Refer to Sections 3.2 and 3.35 of the Conditions of Work. 

PART 2 - PRODUCTS 

2.0 1 MATERIALS 

A. Fill materials shall be of the types listed below: 

1. Soil Fill: 

a. Soil fill material shall be free from excessive moisture, frost, stumps, trees, roots, sod, 
muck, marl, vegetable matter, or other unsuitable materials, and demonstrated to be 
clean based on chemical analysis. Soil fill shall consist of clean common earth fill 
free from organic material, coatings, sharp angular stones, and other deleterious 
materials, and shall have a maximum particle size of 3 inches. Soil fill shall have the 
following gradation by weight: 

Percent Passing Sieve 

3-inch 
No. 200 



b. Soil fill placed in the upper 6 inches beneath geosynthetics in the engineered barrier 
areas shall have a maximum particle size of 1 inch. With the exception of maximum 
particle size, all other material requirements for 1-inch minus soil fill shall conform to 
2.01(A)(l)(a) of this section. 

Alternatively, the Contractor may propose the use of 3-inch minus soil fill (in 
accordance with 2.01(A)(l)(a) of this section) within the upper 6 inches in engineered 
barrier areas in lieu of 1-inch minus soil fill provided a non-woven cushion geotextile 
(conforming to 2.02(C) of Section 02232) is placed between the top surface of the soil 
fill and the HDPE flexible membrane liner. If the Contractor elects to exercise this 
option, the Contractor shall indicate the resulting cost savings to GE. The use of non- 
woven cushioning geotextile and 3-inch minus soil fill in lieu of 1-inch minus soil fill 
shall only be considered if it results in a cost savings to GE. 

a. Subbaselgravel shall have a percentage of wear, by the Los Angeles test, of not more 
than 45. Fine aggregate shall consist of natural or crushed sand. The composite 
material shall be free from clay, loam or other plastic material, and shall conform to 
the following grading requirements: 

Sieve Desinnation Percent Passing 
2-inch 100 
1.5-inch 70 - 100 
314-inch 50 - 85 
NO. 4 30 - 55 
NO. 50 8 -24  
No. 200 3 - 10 

b. Sampling and testing shall be in accordance with the following standard AASHTO 
methods: 

Sieve Analysis - T27 
Passing No. 200 (75pm) - T l  l 

3. Filter Stone: 

a. Material placed above collection piping shall be washed, rounded run-of-bank gravel, 
with a dm, of 1 X-inches and a dh,, of 314-inches. 

b. Filter stone shall be wrapped with non-woven geotextile as shown on the Technical 
Drawings. 

4. Riprap: 

a. Type 1 Riprap shall have a dSo of 2 inches and a d,, of 4 inches and be placed in an 8- 
inch thick layer. 

b. Type 2 Riprap shall have a dloo of 12 inches, a dgg of 10 inches, a dSO of 8 inches, and a 
dI5 of 5 inches and be placed in an 18-inch thick layer. 

c. Riprap shall be underlain by a layer of non-woven geotextile. 



B. Backfill material shall be inspected prior to placement and all roots, vegetation, organic matter, or 
other foreign debris shall be removed. 

C. With the exception of riprap, stones larger than 6 inches in any dimension shall be removed or broken. 
Additional size requirements for backfill placed within 6 inches of the bottoms of engineered barriers 
are as specified. 

D. Stones shall not be allowed to form clusters with voids. 

PART 3 - EXECUTION 

3.0 1 FILL PLACEMENT 

A. In general, fill material shall be placed and compacted in horizontal layers not exceeding those 
thicknesses indicated in Section MP-02200 - Earthwork. Subgrade that will receive fill material shall 
be first approved by GE or GE's Representative. Fill material shall not be placed on ground that will 
not support the weight of construction equipment. 

B. Each layer of fill material shall be thoroughly tamped or rolled to the required degree of compaction 
by mechanical tampers or vibrators. Successive layers shall not be placed until the layer under 
construction has been thoroughly compacted. 

C. Where required, the Contractor shall, at its own expense, moisture-condition the fill to meet the 
compaction requirements. If the material is too wet for satisfactory compaction due to rain or other 
causes, it shall be allowed to dry or be removed as required before compaction. 

D. No compaction is required for riprap. 

3.02 FIELD TESTING AND QUALITY CONTROL 

A. In-place nuclear density testing (ASTM D2922 and D3017) shall be performed by an independent 
testing laboratory, at the Contractor's expense, at the frequency specified in Section MP-02200 - 
Earthwork. 

B. ' If a defect (e.g., insufficient layer thickness, materials that exceed particle size requirements, etc.) is 
discovered in a finished fill material layer, GE or GE's Representative will determine the extent and 
nature of the defect by additional testing, observation, a review of records, or other means that GE or 
GE's Representative deems appropriate. The Contractor shall be responsible for correcting all 
deficiencies to the satisfaction of GE or GE's Representative. 

3.03 CRlTERTA AND TOLERANCES 

A. Fill material shall be constructed to such heights as to make allowance for post-construction 
settlement. Any settlement that occurs before final acceptance of the Contract shall be corrected to 
make the backfill conform to the required lines and grades. 

- END OF SECTION - 
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